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SUMMARY

Negotiations between the United States and six NATO countries
(Germany, the United Kingdom, Canada, the Netherlands, Belgium, and
France) resulted in a series of agreements on the exchange of ammu-
nition for training purposes. Out of the 48 specific weapon systems
proposed for use in the bilateral training program, agreements were
signed on the use of 20 systems; 19 systems were phased out as not
being common to both negotiating countries; 4 systems were determined
to be unsuitable for training; and 5 systems were determined to be
unsafe for bilateral use during training.

Technical data packages were provided to the participating
countries on all of the approved ammunition components, and agree-
ment was reached on the continuing exchange of engineering changes
which might affect interoperability. Each agreement also contains
provisions for the exchange of information relating to field incidents
and malfunctions, as well as the results of malfunction investigations.

All agreements were reviewed in the United States by ARRCOM,
TECOM, and AMSAA. After these agencies concurred, the agreements
were officially transmitted by the Commanding General of ARRADCOM
to CINCUSAREUR, DA, DARCOM, and ARRCOM. As a result of these agree-
ments, TRADOC has instructed its training centers and schools to
include ammunition interoperability in their curricula.

Technical bulletins have been (and are continuing to be) issued
to inform United States field commands of the ammunition components
for exchange. Discrepancies in interoperability of the approved
ammunition and possible safety hazards which were not anticipated by
the STANAG's were included in the agreements and will also be covered
by technical bulletins.

A presentation on the Interoperability Agreement was made to the
Military Agency for Standardization (MAS) Land Forces Interchange-
ability Working Party in November of 1978. As a result of this
meeting and MAS's participation with the United States, other NATO
nations have begun to establish agreements among themselves. In-
formation briefings have been given to DCGMA, DARCOM, TRADOC,
FORCECOM, and elements of DA and DOD and have been favorably re-
ceived.

The first firing of ammunition components determined to be
interoperable (8-inch (203 mm)) occurred between Germany and the United
States and was featured in the Stars and Stripes and was shown on
television in Europe.
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INTRODUCTION

In war, it will be necessary for NATO members to use ammunition
held in stock by other member nations. To this end the NATO Ammunition
Interchangeability Working Party through MAS, has produced in STANAG
2839 "...catalogues of ammunition which can be fired safely from a
specified weapon and thus be considered interchangeable in an emergency
in war." However, the STANAG states: '"the catalogues are not to be
used for interchanging ammunition with a view of firing it on NATO
training exercises..."

In most cases the ammunition/weapon combinations shown have not
been subjected to verification firing tests nor detailed engineering
analysis by the United States. However, computer analysis has indicated
that interoperability would be generally acceptable in terms of ballistic
characteristics.

CINCUSAREUR submitted an "ammunition initiative" (app A) recom-
mending the United States and Germany interchange firings for artillery,
tank, and mortar ammunition. CINCUSAREUR subsequently designated as
additional countries for exchange: the United Kingdom, Canada, the
Netherlands, Belgium, and France. The primary emphasis in these actions
was to develop troop familiarity with the ammunition and troop con-
fidence during training. The U.S. Department of the Army concurred in
the proposed initiative, and negotiations were begun between the United
States and the applicable country to develop agreements.

The first firing of ammunition components determined to be inter-
operable (8-inch) (203 mm)) occurred between Germany and United States
and was featured in the Stars and Stripes and was shown on Armed Forces
television in Europe (app B).

BENEFITS OF BILATERAL DISCUSSIONS AND AGREEMENTS

The benefits of the bilateral exchange of ammunition between each
pair of participating NATO countries are of overwhelming importance.
Of major significance is the fact that now, for the first time, it is
possible for NATO troops to share a single supply source of ammunition.
The benefits derived from eliminating unnecessary duplication during
training go far beyond those of simple cost reduction, and include
great improvement in the readiness posture of NATO. The bilateral ex-
change of ammunition will improve the ability of USAREUR and the
European allies to defend Europe against the growing threat of the
Warsaw Pact.



These discussions also reveal problems not anticipated by the
STANAG's that can be corrected during partnership firing, thus im-
proving the defense posture of the NATO allies. Also highlighted
was the fact that many of the countries did not have the latest
modifications to the United States technical data packages.

PROBLEMS DISCOVERED

Examples of some of the problems uncovered during discussions
and initial training exercises are:

1. The German DM191Al1 primer does not perform satisfactorily
in the United States 8-inch (203 mm) M110Al weapon.

2. The United States 155 mm and 8-inch (203 mm) propelling
charges are packed without primers. The Netherlands charges are
packed with both the M82 and MK4A2 primers. United States troops
must be trained to discard the MK4A2 primer, and Netherland troops
must supply their own primers during exchange firings.

3. Because different propellants are used in the German and
United States 155 mm propelling charges, addendums to the firing
tables must be supplied when ammunition is exchanged.

4. The Belgian stocks of 155 mm M3 and M4A2 propelling charges
do not contain flash reducers; instead, the M2 flash reducer is issued
separately. United States troops will require training to use the M2.

5. Germany will not use the M82 primer in its 155 mm M109G
weapon because the black powder may contaminate the sliding breech
and cause a safety problem.

6. The United Kingdom has not certified the 155 mm M107 with
Composition B and so will only fire TNT until certification.

7. The United Kingdom has modified the rotating band on the
175 mm M437A2 projectile and the ramming system for the 175 mm M107
weapon. These modifications prevent interoperability.

8. Germany and Canada use APDS tank rounds that have a con-
ductive-mix primer that is considered more sensitive than the United
States primer. A clip attached to the cartridge case base provides
a convenient means to protect the primer. United States troops must
be trained in storing, handling, and firing of this round.



9. The United States 105 mm HEAT M456Al1 tank rounds produce
unusual cannon wear, which affects subsequent firing of the APDS
round and causes the APDS round to be erratic. The United States has
much more stringent condemnation requirements for the tube than our
NATO allies. In partnership training exercises, differences in con-
demnation limits could seriously alter the effectiveness of the
mission.

10. The STANAG for ammunition interchangeability did not list
the United Kingdom L85 series and the L112 series artillery fuzes.

11. The United States had reservations regarding proof of safety
of the United Kingdom 81 mm L15A4 projectile during accidental double
loading. To preclude double loading, the training agreement stipulated
reduced firing rates.

12. The Belgian stockpile reports mistakenly indicated that
Belgium has 4.2-inch M329Al projectiles. However, their data cards
showed that the propelling charge was the M36 instead of the M36Al;
therefore the correct designation for the projectile in the Belgian
stockpile is the M329 - not the M329A1l. The United States will not

fire the M36 charge because of the probability of propellant detonation
and tube failure.

BACKGROUND

Since 1973 when Congress first passed the public law directing
the Department of Defense to consider standardization between the
United States and the NATO allies, very little had been accomplished
until just recently.

A major program within the DOD is the rationalization, standard-
ization, and interoperability (RSI) program, which has been considered
highly productive in achieving interoperability. In the following
paragraphs, the chronology of events is provided.

The JCS in a memorandum to the USDDRGE in September of 1977
identified ammunition interoperability within NATO as the No. 2 and
No. 3 priorities. (Note: No. 2 related to aircraft servicing and No. 3
to major calibers.)

DARCOM tasked ARRADCOM on 22 November 1977 to establish and
implement the Army Ammunition Interoperability Plan (AAIP) covering
all weapon systems and calibers.

CINCUSAREUR submitted its ammunition initiative in November of
1977.



Later, CINCUSAREUR indicated that the first partnership firing
scheduled with Germany might involve the 8-inch in lieu of the 155 mm
howitzers because of partnership unit scheduling. This action expanded
the scope of study to include 8-inch and 175 mm weapons and ammunition

to provide flexibility in the initial efforts to establish interchange
firings.

In mid-November 1977 ARRADCOM advised CINCUSAREUR that it recog-
nized the need for NATO standardization and fully intended to support
CINCUSAREUR's initiative for ammunition interoperability. Toward this
objective ARRADCOM sponsored a 2-day working meeting of the technical
community (including ARRCOM, TECOM, and AMSAA) which concluded that a
system safety release is possible by having an in-country team of
technical experts conduct a technical review of the German designs
and data. ARRADCOM at that time stipulated in detail the data re-
quired from Germany for the technical review and the basic makeup
of the team.

CINCUSAREUR advised that coordination with the German Army
was ongoing, and that, upon receipt of their approval, CINCUSAREUR
would arrange for the bilateral technical data exchange. CINCUSAREUR
further requested that consideration of the 155 mm, 175 mm, and 105 mm
tank ammunition be given during the 8-inch (203 mm) meeting.

In January of 1978 ARRADCOM agreed to include 175 mm and 155 mm
ammunition in the same meeting -- but not 105 mm tank ammunition,
since different technical experts would be involved. ARRADCOM further
repeated the need for the review and notified CINCUSAREUR that plan-
ning for the review would continue.

An advance team consisting of three ARRADCOM personnel visited
BWB (Federal Office for Weapons Technology and Procurement) from
March 21 to March 23, 1978, to lay the groundwork for establishing
the safety and interoperability of the 8-inch, 175 mm, and 155 mm
ammunition to permit their mutual use in partnership firing by United
States and German troops in training exercises. Because of the co-
operation of BWB personnel, a bilateral agreement for the 8-inch
system was mutually agreed upon and signed by representatives of both
countries at this meeting. BWB stated that they were not prepared at
that time to discuss 155 mm and 175 mm systems and suggested a later
meeting date.



A subsequent meeting was held at BWB from May 17 to 19, 1978, at
which time an agreement was reached and signed for the 175 mm and
155 mm artillery and 105 mm tank ammunition/weapons systems.

The format and agreements reached with Germany were the basis
for subsequent negotiations with the United Kingdom, Canada, Netherlands,
Belgium, and France. Signed agreements are shown in appendix C.

ARRADCOM teams visited the United Kingdom in July 1978, Canada
in October 1978, the Netherlands in November 1978, Belgium in February
1979, and France in May 1979. The 4.2-inch and 81 mm mortar ammunition
was included in the agreements where applicable. The teams made com-
parative evaluations based on review of safety related firings of
system components, technical data packages, field performance history,
quality assurance and RAM commonality.

Technical data packages were provided to the participating
countries on all of the approved ammunition components, and agreement
was reached on the continuing exchange of engineering changes which
might affect interoperability. Each signed agreement also contains
provisions for the exchange of information relating to field incidents
and malfunctions, as well as the results of malfunction investigations

(app D).

All agreements were reviewed in the United States by ARRCOM,
TECOM, and AMSAA. After these agencies concurred, the agreements
were officially transmitted by the Commanding General of ARRADCOM
to CINCUSAREUR, DA, DARCOM, and ARRCOM. As a result of these agree-
ments, TRADOC has instructed its training centers and schools to
include ammunition interoperability in their curricula.

Technical bulletins have been (and are continuing to be) issued
to inform United States field commands of the ammunition components
approved for exchange (app E). Discrepancies in interoperability of
the approved ammunition and possible safety hazards which were not
anticipated by the STANAG's were included in the agreements and will
also be covered by technical bulletins.

A presentation on the Interoperability Agreement was made to the
Military Agency for Standardization (MAS) Land Forces Interchangeability
Working Party in November of 1978. As a result of this meeting and MAS's
participation with the United States, other NATO nations have begun to
establish agreements among themselves. Information briefings have been
given to DCGMA, DARCOM, TRADOC, FORCECOM, and elements of DA and DOD
and have been favorably received.



ACCOMPLISHMENTS

OQut of the 48 specific weapon systems proposed for use in the
bilateral training program, agreements were signed on the use of 20
systems (app C); 19 systems were phased out as not being common to
both negotiating countries; 4 systems were determined to be unsuitable
for training; and 5 systems were determined to be unsafe for bilateral
use during training. Table 1 shows a matrix of countries and systems
discussed.

Typical ammunition components and typical weapons are shown in
appendixes F and G.

METHOD OF REVIEW

ARRADCOM established a team of engineers which consisted of a
team leader and a person responsible for each of the following
aspects: fuze, propellant charge, projectile, quality assurance, and
weapons system (table 2).

In each negotiating country, the team also examined process
parameters, acceptance criteria, field functioning data, field in-
cidents, and similarities and differences between technical data
packages of both negotiating countries.

Upon return to the United States, concurrences from AMSAA, ARRCOM,

and TECOM were obtained, which, in some cases, required minor changes
to be made to the agreements.

The reviews were performed by weapon families (artillery, tank,
and mortar) as follows:

1. Artillery (HE)
a. 8-inch (203 mm)
b. 175 mm
c. 155 mm

2. Tank (105 mm)

a. APDS
b. HEAT
3. Mortar
a. 81 mm
b. 4.2-inch
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Table 2. U.S. Interoperability Team members and
countries visited

The United The
Team member Germany, Kingdom Canada Netherlands Belgium France
V. Lindﬂer X X X X X X
W. Pryor X X X X X X
A. Roself X X X X X
K. Russell X
J. Decker X
E. Wurzel X X X X
R. Nitzsche X X X X
LTC Asanovitch X
L. Baker X X
R. Corn X
W. Joseph X




NEGOTIATIONS WITH GERMANY
Artillery Ammunition (HE)
8-Inch (203 mm)

In the initial vist to Germany the advance team determined
that fabrication of 8-inch projectile metal parts (MPTS) and loading
of the high explosive (TNT) were performed to equivalent United States
specifications and the projectile had an excellent safety record among

German troops. Therefore, the projectile was determined to be inter-
operable.

The German propellant charges for the 8-inch systems (DM12 and
DM22) were made to United States technical data packages and also were
interoperable.

Although Germany has modified the 8-inch weapon, many of the
modifications do not affect the ballistics and were not considered a
deterrent to partnership firings. The one modification that did
affect the exchange firing was the change to the firing pin design.
Germany changed the spring to increase the firing pin energy. The
Germans also use nitrocellulose instead of black powder in the DM191Al
primer, which increases the energy output by at least 50%. At the
time the original agreement was signed, it was believed by both Germany
and the United States that this difference in primers would not be a
problem. However, during partnership firings by the United States
troops using the German primer (DM191Al), two misfires occurred and
many firings required multiple lanyard pulls. Until an investigation
(joint United States and Germany) can be completed, the agreements were
modified to require the United States troops to use their own primer
and the German troops to use theirs. The fact that the German primer
was not interoperable in the United States weapons was not anticipated
by the STANAG's.

The German fuze (DM241) is the same design as the United States
M572 fuze, with the exception the German fuze uses the DM42 safe and
arming device (S§A) in lieu of the United States MI125A1 SGA. It was
determined that the DM42 S§A has a dual safety; i.e., it needs setback
and spin to arm, and the fuze explosive train is out of line until it
is armed. The time required for booster arming is slightly less for
the German fuze - 50 meters from the weapon versus 66 meters for the
United States M572 fuze. Because of the excellent safety record of
the DM241 fuze, it was judged to be safe and interoperable.



175 mm

The 175 mm ammunition/weapon system was negotiated by the full
United States Interoperability Team during the second visit to Germany.

The German MPTS for the DM11 projectile were all procured in
the United States, were HE loaded (Comp B) in Germany to essentially

the same technical data package as the United States, and so are inter-
operable.

A discussion ensued on fallback (i.e., a round not fully rammed)
and the results. The Germans had not attributed their short rounds
with this projectile to fallback; they attributed the short rounds
to the fact that the obturator remained on the projectile after firing.
They were unaware of the United States design modification to the
obturator which insures separation of the obturator from the projectile.
This modification was given to the Germans. Thus the NATO countries
were made aware of the latest technical data packages and the reason
for the changes.

Discussion also disclosed that the Germans were considering
modification of the rotating band according to the United States Mod
H (which was developed, but not incorporated by the United States) on
their training rounds to improve projectile retention. However, they
were not considering modifying their HE stockpiled rounds at that
time. The Germans were informed if they modified the bands in the
future, they would not be interoperable with the United States weapons.

The two teams agreed that partnership firings would only be
performed at zones 1 and 2 for two reasons:

1. Range restrictions.
2. The majority of safety incidents occurred at zone 3.
The Germans stated they have not made any modifications to the
175 mm M107 weapon that would affect interoperability other than

change in the firing spring previously discussed (8-inch (203 mm))
which prevents exchange of the primer.

10



155 mm

The 155 mm ammunition/weapon system was negotiated by the full
United States Interoperability Team during the second visit to Germany.

The MPTS for the DM21 projectile were made in the United States
or made to identical technical data packages in Europe. The acceptance
testing for the European fabricated MPTS were subjected to a compre-
hensive safety test similar to the United States TECOM test. Because
of the excellent field safety record of the DM21 and the similarity to
United States fabrication and testing requirements, it was concluded
that the round is interoperable.

The Germans had reservations about firing Composition B loaded
M107 projectiles, since they have only loaded TNT into their projectiles.
The German national position is to conduct a comprehensive investiga-
tion of Composition B prior to allowing its use. However, after being
made aware of the United States position (no restriction on firing
either Composition B or TNT), the Germans agreed to consider firing
Composition B. In the interim the exchange firings with Germany will
be restricted to TNT only.

The propellant charge in use by Germany and the United States
are of different design and use different propellants. The United
States uses M1 propellant for both the M3A1 (green bag) and M4A2
(white bag) charges, whereas the Germans use M30 propellant in their
green bag DM42B1 and M1 propellant in their white bag DM62 charge. Use
of these different propellants results in a difference in muzzle
velocity - which will have to be corrected during partnership firings
by the gun crews. A correction sheet (addendum to firing table) must
be made available to the United States troops. Thus a problem not
covered by the STANAG was corrected. Technical bulletins have been
issued to the field commands describing the similarities and differ-
ences between the components.

The Germans have made a major change to the M109 weapon that
affects interoperability. They replaced the swing breech with a sliding
breech. This change precludes the use of the United States M82 primer
in the M109 German weapon, because a safety problem could exist after
firing as little as 50 rounds. The Germans believe that residue from
the black powder will cause loss of breech sealing, with possible fire
danger to the crew. To prevent a possible safety hazard, the agreements
provide that the United States troops must use their own primer M82 and
the Germans must use their own primer DM191Al. This possible safety
hazard was not covered in the STANAG.

11



Tank Ammunition (105 mm)
Background

The tank ammunition weapon system was negotiated by the full
United States Interoperability Team during the second visit to Germany.

The 105 mm tank ammunition is the subject of an American-British-
Canadian-Australian standardization agreement, ABCA ARMY STD 147A
(QSTAG 147A). The agreement identifies technical documents in terms of
drawings and specifications controlling the manufacture of the ammuni-
tion. Ammunition rounds listed in the original agreement are:

Round, 105 mm: TK, APDS, L28Al1 - United Kingdom design
Round, 105 mm: TK, HESH, L35A1 - United Kingdom design
Cartridge, 105 mm: HEAT, M456 - United States design

The United States adopted the two United Kingdom rounds with
the exception that the igniter in the primer was replaced by a United
States design. The United Kingdom primer is a conductive-mix design
and is considered sensitive to static discharge. Occurrences of
accidental primer initiation when tested by the United States rein-
forced the United States plan to develop a bridgewire type igniter.

In addition, field manuals restricted firing of United Kingdom ammuni-
tion by United States troops. To achieve an interoperability and safe
firing agreement, the teams thoroughly reviewed and discussed primer
sensitivity and safety history. The following information was high-
lighted.

In the late 1960's the United States Army Test and Evaluation
Command (TECOM) conducted safety and performance tests with the United
Kingdom APDS L52A2 round and with the L45A1 DS/T training round. Both
rounds contain the L1A4 primer, with the conductive-mix igniter. No
safety hazards were encountered during firing of the L45A1 round.l!

TECOM concluded that the L1A4 primer for the United Kingdom
105 mm APDS-T L52A2 projectile is not susceptible to activation by
electromagnetic fields as tested under TECOM Procedures 700-700, In-
terim Pamphlet 35-111. TECOM recommended that the United States adoFt
the United Kingdom 105 mm APDS L52A2 projectile for standardization.

1Reference: Military Potential Test of United Kingdom Cartridge 105 mm,
Tank B.E. Screening Smoke, L39A1 and DS/T Tank Practice, (L45A1).

?Reference: Final Report on Engineering Test of Cartridge 105 mm United
Kingdom APDS-T L52A2; APG Report No. 3047, dtd Feb 1969 w/change 1.
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With this background knowledge, a meeting was held with German
technical experts to exchange technical data and conduct technical
discussions covering the armor defeating APDS and HEAT type cartridges.

APDS Cartridge

The APDS rounds in the German field stock are the United Kingdom
L28A1 (DM13) and the L28Al1 with tikanium dioxide liner (DM13B1). Be-
cause there are few DM13 rounds left in stock, they were not included
in the agreement. These rounds are manufactured by the United Kingdom
to United Kingdom drawings and specifications. Approximately 138,000
rounds have been fired in Germany without a safety related incident.
The United States M392A2 cartridge is manufactured to an equivalent
TDP except for the primer - the United Kingdom primer has a conductive-
mix igniter, and the United States primer has a bridgewire igniter.
The United States team reviewed the German field firing experience with
rounds having the United Kingdom primer to determine safety performance.
The German field firing data show that the following rounds, each con-
taining the United Kingdom L1A4 primer, were fired without a safety
related incident:

APDS 138,338
HESH 334,090
APDS-TP 315,000

Total 787,428

Information obtained from the United Kingdom, prior to the
meeting with Germany, indicated that approximately 500,000 training
rounds have been fired by the United Kingdom without a safety incident.
Based on the large number of rounds fired by both the United Kingdom
and Germany without a safety incident, the team concluded that the
United Kingdom manufactured APDS round with conductive-mix primer is
safe to fire when observing the appropriate handling procedures. This
decision represents a change in the United States position regarding
this primer.

The United Kingdom ammunition is packaged with a metal clip

attached to the base of the cartridge case and covering the head of

the primer. In approving safety of rounds with the United Kingdom
conductive-mix primer, the United States considered it essential that
the clip be retained in place until just prior to loading in the weapon.
German tank crews had complained about handling ammunition with the
clip; therefore, they were permitted to remove the clip prior to stowing
ammunition in vehicles. Germany considers the condition more dangerous
if the clip is left on for the longer time because of problems in re-
moving the clip with the vehicle moving or with the turret in stabilized
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mode. Germany believes personnel are continually being grounded in
the tank and therefore, protection of the primer by the clip is not
needed.

Gun Tube Wear and APDS Performance

The problem experienced with the United States APDS ammunition
in worn gun tubes was reviewed with Germany. The corrective fix applied
to the projectile was discussed, and drawings of the correction (reno-
vation) were provided. Germany was advised that the tube condemnation
criterion for wear was changed from 0.075 inch (1.90 mm) to 0.056 inch
(1.42 mm) land wear, measured at 25.25 inches (641 mm) from the rear
face of the tube. This change was made to remove tubes from service
that exhibit secondary land and groove wear large enough to cause
erratic projectile flight even with renovated ammunition. Germany was
provided Watervliet report ARLCB-TR 70034, "The Influence of Late Wear
Life - 105 mm M68 Gun Tubes on Discarding Sabot Ammunition Flight
Stability", dated July 1977. The report summarizes gun wear data
from field inspection and test results used to identify specific tube
wear conditions affecting projectile flight performance.

Germany presented tube wear inspection data from one battalion
of 50 tanks. The data show that the tubes do exhibit secondary wear.
Their training requirements call for firing 35% HEAT type rounds, and
these firings cause the down-tube wear. A bar chart showing "life
remaining" for the 50 tubes indicated only seven tubes with greater
than 50% life remaining. Since the German tube condemnation criterion
is 0.100 inch (2.54 mm) land wear, measured at 25.94 inches (641 mm)
from the rear face of the tube, the 50% point approximates our condem-
nation of 0.056 inch (1.42 mm) at 25.25 inches (641 mm). Imposing our
condemnation criterion would severely limit useable tubes based on the
50-tube sample. Germany agreed to inspect gun tubes for secondary
wear and limit wear to the following, for confidence firing only.

Primary land wear 0.072 in. (1.83 mm)
Secondary land wear 0.100 in. (2.54 mm)
Secondary groove wear 0.120 in. (3.05 mm)

In tests conducted by the United States, it was determined that any one
of these conditions, independently, can cause erratic projectile flight.
The STANAG's did not make provisions for the effect of tube wear on
flight stabiiity.
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Germany has modified its tube condemnation criterion to condemn
tubes when land wear exceeds 0.100 inch (2.54 mm) at any of the
following points, measured from the rear face of tube: 25.94, 28, 30,
or 32 inches (659, 711, 762, or 813 mm). Also, Germany 1s conducting
a tube-life evaluation based on new first-round-hit requirements and
based on the planned introduction of fin-stabilized AP ammunition.
This effort, in conjunction with secondary wear considerations, may
result in a further revision to their tube condemnation criterion.

HEAT-T Cartridge

The HEAT-T cartridge M456A1 held in German field stock is the
United States design. An earlier model (consisting of a ''two-piece"
body design) resulted in inbore prematures. Those affected lots have
been taken out of use and converted to training cartridges by replace-
ment of the HE loaded projectile with an empty training projectile.
Since the current design of the M456Al contains a one-piece body and
is held in stock by both the United States and Germany, both teams
considered interoperability with this design only. This M456Al
cartridge with the one-piece body is produced by Poudreries Reunies de
Belgique (PRB) for Germany. PRB is licensed by the United States to
manufacture the M456Al using the United States TDP. PRB supplies
Belgium, as well as Germany. Germany has not had a safety related
problem with the M456Al in 88,000 rounds fired. In addition, Germany
is not aware of any malfunction with the M456Al stocks held by the
Belgians - although no official report has been received from the
Belgians.

The German round is assembled using brass cartridge cases,
rather than the steel cases that are used by the United States. The
Germans prefer brass because they believe steel gives more problems
of split cases during firing.

Since the M456A1 rounds held by Germany are manufactured to the
United States TDP, and since firing experience shows no safety related
problem, the rounds are considered interoperable and safe to fire.

Training Rounds
Although training ammunition was excluded from the inter-
operability agreement, the following information was discussed,

relative to the APDS and HEAT-type training rounds, and technical
documentation was exchanged.
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APDS Training Cartridge - DM88

Germany uses the United Kingdom L45A1 round (U.S. M724A1),
manufactured by Eurometaal, with the following exceptions: (1) the
primer contains a bridgewire igniter in lieu of the United Kingdom
conductive-mix igniter, and (2) M1 type propellant, manufactured by
the Dutch, is used in lieu of triple base propellant. (The United
States previously used triple base propellant (M30) but has also
switched to the M1 propellant.) Initial stocks of training ammunition
obtained from the United Kingdom were expended in training.

HEAT-T Training Cartridge - DM68

Germany uses the United States designed M490 cartridge.
The projectile MPTS weight was adjusted from the nominal 22.35 pounds
(10.14 kg) to 22.7 pounds (10.30 kg) ,matching the weight of the
M456A1 HEAT projectile. The propellant used is M30, manufactured by
Wasag in Germany and Caulille in Belgium. High pressure problems
that resulted from the use of M30 propellant in cold temperature
firings have been corrected. Problems in high temperature firings
have caused certain lots of TP ammunition to have temperature re-
strictions (-40°C to 40°C).

Mortar Ammunition
Neither the 4.2-inch nor the 81 mm mortar ammunition was dis-

cussed with Germany since that country does not carry this ammunition
in its inventory.

NEGOTIATIONS WITH THE UNITED KINGDOM
Artillery Ammunition (HE)
8-Inch (203 mm)
The 8-inch (203 mm) projectile MPTS presented no problems or
restrictions since all the MPTS were fabricated in the United States
and were loaded either in the United States or in the United Kingdom

with TNT to United States specifications.

The propellant charges (M1 and M2) were fabricated in the
United States and are identical for both countries.
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The United Kingdom nomenclature for its 8-inch weapon is the
M110; however, that weapon is really a modified M110 since it is
comprised of an M2 or M2Al cannon on the M110 chassis. This creates
no problem for safety or interoperability except that, because of the
different configuration of the firing lock, the MK4A2 primer must be
used in lieu of the M82 primer. This is another example where these
bilateral discussions uncovered a difference in nomenclature that was
not covered by the STANAG.

The agreement signed by both countries makes note of this
difference. However, during 1979 the United Kingdom intends to
convert their weapon to the M110Al and it will then use the M82
primer. The agreement will be revised when this conversion is made.

The M557 PD and M520 MT fuzes are of United States manufacture
and are interoperable. The M572 PD fuze performance data, TDP, and
safety record will be reviewed by The Royal Ordnance Board (equivalent
to the U.S. TECOM). If all aspects are found to be satisfactory, this
fuze will be added to the agreements by revision.

The United Kingdom L85A2 and L112A1 fuzes are similar to the
United States M557 and M572 PD fuzes except for:

1. The United Kingdom fuzes contain either the L7Al or the
L7A2 gaine instead of the M125Al1 booster (which includes the S§A mech-
anism). The primary difference is that the United Kingdom fuzes have
acceleration operated detent which locks one of the rotor spin locks.

2. The burning time of the delay for the United Kingdom
fuzes is reduced from 0.05 second to a range of 0.02 to 0.03 seconds.

175 mm

The United States and United Kingdom projectiles M437A2 are
fabricated in the United States; however, the United Kingdom has
modified its projectile by removing a portion of the lip of the
obturating band to assure projectile seating when employing the two-
stage ramming system. This change is the United States modification
H that was never incorporated by the United States because the United
States does not use the two-stage ramming system. Interoperability
is therefore not feasible. The STANAG notes that modification of the
range table is required for this modified projectile but does not
prohibit interchange firings. The interoperability teams agreed that
the differences in the ramming systems of their respective weapons
and the obturating bands of their projectiles preclude ammunition
interchangeability for training purposes.
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155 mm

The United Kingdom purchased all of its 155 mm M107 projectiles
from the United States completely HE loaded; therefore, no safety or
interoperability problems exist in exchanging ammunition. However,
the United Kingdom had reservations about firing projectiles loaded
with Composition B because The Royal Ordnance Board has not yet
certified Composition B for this round. The United Kingdom team
agreed to formally ask the board to certify the Composition B filler.
In the interim the agreement will only allow TNT rounds to be ex-
changed in partnership firings.

The United Kingdom uses the same propelling charges as the
United States. These charges are purchased in the United States or
are made in the United Kingdom to identical requirements, so no safety
or interoperability problems exist in exchanging these charges.

The United Kingdom modified the forcing cone on the M109Al
weapon (M185 cannon) from a steep angle to a shallow angle ratio
changed from 1 in 10 to 1 in 5 . This change does not create a safety
problem; however, the United Kingdom has never fired the United States
M557 fuze with these modified cones. The United Kingdom agreed to
fire this fuze subject to safety restrictions imposed by The Royal
Ordnance Board.

The United States originally started using a steep angle on
the cone because initial data indicated that that angle would reduce
the sticker problem in low zone firings. However, subsequent data
did not substantiate this conclusion. Also, the steep angle created
another problem; because of a mismatch between the forward edge of
the rotating band on the M107 and the forcing cone, a situation
existed that could allow fallback to occur. In conducting ramming
tests on the M185 cannon with the steep angle, the United States
determined that by lightly grooving the cone on a new tube, fallback
did not occur (i.e., retention values were maintained). After
approximately 200 rounds had been fired, heat checking of the cone
showed the same retention values. Therefore, the United States still
has the steep angle in its M109A1 system.

The United States has no reservations regarding the use of the
United Kingdom L85A2 PD fuze. It is basically the same as the M557
with the exception that when the fuze is set for delay, the time will
be in the range from 0.02 to 0.03 seconds after impact instead of
0.05 seconds.
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Tank Ammunition (105 mm)

The United Kingdom does not maintain an inventory of 105 mm APDS
or 105 mm HEAT ammunition used by the United States so no agreements
were negotiated.

Mortar Ammunition

4,2-Inch

The United Kingdom does not carry this ammunition in its
inventory.

81 mm

The teams discussed the differences between the United Kingdom
L16A1 and L16A2 weapons and the United States M29 and M29Al1 weapons.
They also discussed the rationale for restricting the maximum charge
for the United Kingdom L15A4 projectile to five increments when firing
in the United States M29 or M29A1 weapon. The upper pressure limit
at 70°F (21°C) for the United States weapon is 9,200 psi (63.4 MPa)
and for the United Kingdom weapon it is 10,700 psi (73.8 MPa).

The United Kingdom MK II charge develops 10,700 psi (73.8 MPa)
at full charge and the United States charge develops 8,400 psi (57.9
MPa); therefore, for safety, the agreements require the United States
troops not to fire above five increments (8,200 psi (56.5 MPa)) when
using United Kingdom ammunition in United States weapons.

Because of the difference in propelling charges, the troops
must exchange firing tables when ammunition is exchanged.

The agreements also restrict the rates of fire during training
exercises to prevent double loading.

NEGOTIATIONS WITH CANADA
Artillery Ammunition (HE)
8-Inch (203 mm)

The Canadian Government does not maintain an 8-inch (203 mm)
system in in its inventory.
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175 mm HE

The Canadian forces do not carry this weapon system or ammuni-
tion in their inventory.

155 mm

Canada purchases all of the 155 mm M107 projectiles and M557
PD and M564 MT fuzes from the United States or they are fabricated
in Canada to essentially the United States TDP. Therefore, there is
no safety or interoperability problem in exchanging ammunition.

The Canadians were queried whether the forcing cone in their
weapon was the United States design or the British modification. It
was affirmed that no changes had been made to the forcing cone, so
the weapons are identical.

The M82 primer and the M4A2 and M3Al propelling charges used
by both countries are identical to that of United States manufacture
and, therefore, are interoperable.

Tank Ammunition (105 mm)

APDS
The APDS rounds in the Canadian field stock are the C35Al.
These rounds are fabricated to essentially the same TDP as the
United States cartridge M392A2 and L36A1. The Canadian L28Al is
also fabricated to the same equivalent TDP except the L1A4 primer
is a conductive-mix type.

The rationale as to use and safety of the L28A1 by United
States troops is the same as that for the German APDS round.

Tube condemnation criteria for the United States and Canada
were reviewed. No changes were required because Canada does not use
HEAT projectiles, which are the major cause of secondary wear in the
tube.
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HEAT

Canada does not maintain an inventory of 105 mm HEAT ammuni-
tion used by the United States.

Mortar Ammunition

4.2-Inch

Canada does not carry this ammunition in its inventory.
81 mm

The agreement drafted by the United States team for purposes of
discussion included the L16A2 weapon. However, the Canadian forces
do not have the L16A2 weapon; therefore, this weapon was deleted from
the final agreement. The Canadian propelling charge, although identical
to the United Kingdom MK II charge, has a different nomenclature -
L33A1 is the designation for the primary cartridge and L32Al is the
designation for the augmenting cartridge. The same restriction that
applies to the United Kingdom round (i.e., the maximum charge that
can be fired in the United States M29 and M29Al weapons is charge
five) still applies.

Because of the difference in propelling charges, the troops
must exchange firing tables when ammunition is exchanged.

It was agreed that each country's troops must use their own
misfire drill.

The Canadian fuze No. 162 MK10 is armed when leaving the muzzle.
Therefore, the United States will not use this fuze, and it was deleted
from the proposed agreement.

The agreement also restricts the rates of fire during training
exercises to prevent double loading.
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NEGOTIATIONS WITH THE NETHERLANDS
Artitlery Ammunition (HE)
8-Inch (203 mm)

The Netherlands uses the 8-inch M106 projectile fabricated in
the United States or the M106Cl1 projectile fabricated in Europe to
essentially the same TDP as the United States M106.

The propelling charges M1 and M2 are of the United States
fabrication. The charges MIC1 and M2C1 are fabricated to essentially
the same TDP as the United States M1 and M2. However, the Netherlands
charges are packed with both the MK2A4 and the M82 primers, whereas
the M82 primer is supplied separately to the United States troops.

The United States troops must discard the MK2A4 primer when ammuni-
tion is exchanged.

The Netherlands M557 and M557C1 fuzes were fabricated in Italy
to essentially the same design, performance, and safety requirements
as the United States fuze.

175 mm

It was agreed that the 175 mm weapon system interchange firing
should not be pursued since the Netherlands has only one reserve
battalion capable of firing the 175 mm system in 1979. Therefore,
no training exercises will be undertaken with this weapon.

155 mm

The Netherlands uses the 155 mm M107 projectile fabricated in
the United States. Therefore, there is no problem in interoperability.
The Netherlands projectile M107B2 is United States manufactured and is
an M101 projectile modified to the M107 configuration (band cut down).
Therefore, it is acceptable. The Netherlands projectile M107C1 is
fabricated in Netherlands to essentially the same TDP as the United
States M107.

The United States M4A2 and M3Al charges and the Netherlands
M3C1 and M4C3 charges are fabricated to essentially equivalent TDP's
and provide the same ballistics. However, the Netherlands charges
are packed with both the MK2A4 and the M82 primer, whereas the M82
primer is supplied separately to the United States troops. The
United States troops must discard the MK2A4 primer when ammunition
is exchanged.
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The Netherlands M557 and M557C1 fuzes were fabricated in Italy
to essentially the same design, performance, and safety requirements
as the United States fuze.

Tank Ammunition (105 mm)

The Netherlands uses only training ammunition for all training
exercises. Since the purpose of these agreements is to cover the
exchange of live ammunition, no agreements were necessary.

Mortar Ammunition

4.2-Inch HE

The Netherlands purchases all the M329Al1 projectiles from the
United States, and these rounds are identical to the United States
rounds. For the M329C1, the Netherlands purchased the M329 round
from the United States and modified the propelling charge from the
M36 to M36A1 which upgraded the projectile to the M320Al. Therefore
these rounds are interoperable.

The Netherlands M557 and M557C1 fuzes were fabricated in Italy
to essentially the same design, performance, and safety requirements
as the United States fuze.

4,2-Inch I1Tuminating

The United States projectile M335A2 and the Netherlands pro-
jectile M335C1 were fabricated to essentially equivalent TDP's. The
Netherlands M335C1 is the United States M335 modified to the M335Al,
including modification of the propelling charge M36 to M36Al.

The Netherlands fuze NR151 is essentially the same as the
United States M501A1 except the Netherlands removed the PD element
and replaced it with a dummy head (only the MT function remains).
81 mm
The Netherlands does not issue 81 mm mortar ammunition to their

troops and it is phasing this system out. Therefore, no agreement was
signed for 81 mm mortar ammunition.
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NEGOTIATIONS WITH BELGIUM
Artillery Ammuniticn (HE)
8-Inch

The United States projectile M106 and the Belgian projectile
M106 are fabricated and loaded in the United States.

The Belgian propelling charges (M1, M2), primer (M82) and fuzes
(M557, MS564) are all fabricated in the United States and so are inter-
operable and safe to fire in peacetime partnership firings.

175 mm

The Belgian forces do not carry this weapon system or ammuni-
tion in their inventory.

155 mm

The United States projectile M107 and a portion of the Belgian
stockpile of M107 projectiles are of United States manufacture. Belgium
has also purchased a small quantity of M107 projectiles in Belgium
manufactured to the United States technical data package.

Belgium has only loaded TNT to the equivalent United States
TDP requirements and specifications and so the agreement limited the
exchange of rounds to TNT loading only.

The United States fuzes M557 and MS564 and the Belgian fuzes
M557 and M564 are of United States manufacture.

The United States M3Al charge and the Belgian M3 charge are
fabricated to essentially equivalent TDP except the Belgian charge
uses 3.0 ounces (85 grams) of black powder in the igniter pad instead
of CBI. The United States M4A2 charge and the Belgian M4Al are
similar except the Belgian charge uses black powder instead of CBI
and the charge does not include a flash reducer. Flash reducer M2
may be used with the Belgian charge but is a separate item of issue.
The United States troops will require training in the use of the M2
flash reducer. The Belgian troops will provide the United States
troops with the M2 flash reducer during training exercises.
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Tank Ammunition (105 mm)

APDS

The Belgian Army uses only training ammunition for all training
exercises. Since the purpose of these agreements is to cover the
exchange of live ammunition, no agreement was signed.

One benefit derived from these discussions was Belgium reported
erratic flights when training with their APDS rounds. The United States
explained that erratic flight problems were experienced in firing the
M329A2 rounds in worn tubes. The United States conducted tests to
determine what worn tube criteria could be established to correct this
problem. Belgium was unaware that a worn tube could be a problem and
was provided with the United States tube condemnation limit.

HEAT

The United States cartridge M456A1 and the Belgian cartridge
M456A1 (fabricated in Europe) are fabricated to the United States TDP
and the evaluation has determined that they are interoperable. The
agreement restricts the M456Al cartridge to the "one-piece' body design
only.

The United States gun tube M68 and the Belgian gun tubes L7A2
and L7A3 are interoperable.

Mortar Ammunition
4.,2-Inch HE

The discussion revealed that the Belgian M329Al1 projectile is
mistakenly marked Al. The charge is really the M36 in lieu of the
M36A1. The United States has retrofitted all charges to the Al
configuration.

No agreement was signed because the United States will not

fire the M36 charge because of the probability of propellant detonation
and tube failure.
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4.2-Inch I1lumination

The United States projectile M335A2 and the Belgian projectile
M335A2 are of the United States fabrication and are identical and
therefore interoperable.

The United States fuze M565, propelling charge M36Al, ignition
cartridge M2A2, and the respective components used by the Belgian Army
are all of the United States manufacture and are identical.

81 mm

No agreement was signed for this system because the Belgian
Army only has the M43Al projectile, and the United States does not
consider this round safe due to erratic flight.

NEGOTIATIONS WITH FRANCE
Artillery Ammunition (HE)
8-Inch

The French Government does not maintain an 8-inch (203 mm)
weapon system in its inventory.

175 mm

France does not carry this weapon system in its inventory.

155 mm

The United States projectile M107 and the French projectile
M107 are made to essentially the same TDP. France only uses TNT
loaded projectiles for training; therefore, the agreement limited
the exchange of rounds to TNT only.

The United States fuze M557 and the French fuze M557 are made
essentially to the same TDP.

The United States M3Al charge and the French M3 charge are
fabricated to essentially equivalent TDP's except the French charge
uses 3.0 ounces (85 grams) of black powder in the igniter pad instead
of CBI. The United States M4A2 charge and the French M4Al are similar
except the French charge uses black powder instead of CBI and the
charge does not include a flash reducer. Flash reducer M2 may be used
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with the French charge, but the reducer is a separate item of issue.
The United States troops will require training in the use of the M2
flash reducer. French troops will provide the United States troops
with the M2 flash reducer during training exercises.

The Franch F3Am weapon and the United States M109 series
weapon have comparable projectile performance characteristics. The
French F3Am weapon uses only the MK2A4 primer, whereas the M109
series will use only the M82 primer. Therefore, primers will not be
exchanged.

Tank Ammunition (105 mm)

Since the French troops do not maintain an inventory of 105 mm
APDS and 105 mm HEAT ammunition used by the United States, no agree-
ments were negotiated.

Mortar Ammunition

4.2-Inch

The French troops do not carry this weapon system in their
inventory.

81 mm

The French forces have depleted their stocks of United States
design M374A2 and M43; consequently, they have taken the United States
mortar Ml out of service.

They have replaced these rounds with French models 44 and 61,
which are lighter than United States designs and which fire at lower
pressures.

The systems were not interoperable because of the pressure

limit on the French tube and because of the small quantities of
mortars with the French troops in Germany.
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FUTURE ACTIONS
Future actions to be taken by the participating countries are:

1. Upon approval by Headquarters, USDA, implement the Army
Ammunition Interoperability Plan (AAIP) covering all weapon systems
and all sizes of ammunition.

2. Negotiations will be pursued between the United States
and Norway, Greece, Italy, and Turkey.

3. Continue preparing technical bulletins for distribution to
the participating countries on weapon and ammunition systems for which
interoperability agreements have been signed.
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EARLY INITIATIVE CORRESPONDENCE

29



DEPARTMENT OF THE ARMY
HQ, US ARMY, EUROPE AND SEVENTH ARMY
THE COMMANDER IN CHIEF
APO 09403

AEAGC-ATC 12 December 1877

Herrn

Generalleutnant Horst Hildebrandt
Inspektaur des Heeres
Bundesministerium der Verteidigung
Postfach 1328

5300 Bonn 1

Dear General Hildebrandt:

The purpose of this letter is to solicit your support for
ammunition exchange firings between German and US units.
General Reichenberger and I have discussed ammunition ex-
change firings, and we are convinced that this is an
excellent method to promote interoperability of ammunition
and troop confidence,

My staff has prepared a plan to exchange ammunition for the
same type and caliber weapons between partnership units

and other US and German Artillery units training at Grafen-
woehr. Controls will be established to ensure that safety

considerations are observed.

If you support this approach, we can begin firing in

March 1978. Your support of ammunition exchange firings
will help to ensure that interoperability is not just a good
idea, but a fact.

Sincerely;

GEORGE BLANCHARD
General, USA
Commander in Chief

CE:
LTG Reichenberger
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FROM: Federal Ministry of Defense 23 Jan 78
Army Chief of Staff '
5300 Bonn 1
P.0. Box 1328

TL: General George S. Blanchard
Commander in Chief
HQ USAREUR
69 Heidelberg

Dear Ceorge:

Thank you very much for your letter of 12 Dec 77 regarding mutual support of
our units with ammunition for the purpose of gaining experience in inter-
operability in the ammunition sector.

I welcome all efforts to test the exchangeability of ammunition in peace time.
Joint firing projects of partnership units at the Grafenwoehr troop training
site ofrer good prerequisites for such tests. In this regard I propose that
joint control groups accompany the firing practices under the viewpoint of
safety requirements.

Request you forward my staff the plan prepared by your staff for the ammunition
to be exchanged. The resulting required mecasures may then be initiated by my

staff, possibly in cooperation with your officers.

Sincerely yours,

bEf HYLDE BRRUBT
=
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s DEPARTMINT GF THI ARMY

A WIADQUARTEZE, UNITED STATES ALMY, KURCPL, amd SEVENTM ALMY
il A T THE COMMANDER 1M CHIEP
e a0 #ras
=
T
AZA0D-MM 4 May 1978
Herrn-~

Ministerialdirigenten

reter Runge _
Eurdesministerium flr Verteidigung
- RUZ VII -

rdelerstrasse 113

-
ce

O

5300 = Duisdorf

Dear Herr Runge:

I am pleased to learn that we have recently completed a bilat-
eral agreement confiming the interoperability of FRG and US
5-inch ammunition. Moreover, we have agreed fo inform each

ovher of technical data revisions and of any field Firding
incldents which may occur.

We are most appreclative of the professionalism and spirit of
cooperation that marked this effort. Herr Menzel and his staff
et the Bundesamt Wehrtechnik and Beschaffung were especially
cooperatlive and efficient. Herr Rotter did nuch to establlish
.the importance of the obJectlve and to lay the ground work for

s successful attainment. Herr Doctor Xoch worked tirelessly
on detalls, played a major role in the efficient accumulation
and presentation of data, and established an atmosphere of
competent collaboration.

We look forward to the successful completicn of the next step,
which 1s to address the interoperability of 155mm and 175mm
ammunition. I suggest that we mutually establish a target date
for these two projects. We propose completion of the technical
review for the 155mm and the 175mm  ammunition by the end of May
and June 1978, respectively, We invite your consideration of
this proposed schedule.

Sincerely yours,

28fecld

COKGE S. BLANCHARD
deneral, USA
Commander 4n Chief
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ACELTCHATHT DUTVEFH US/FRT COURTZRPARTS OM DETAILS AND
o BULEFE 65 IR 8 KudCT R .

Y. SCHEDULE JOLNT EXIRCICE. EARLIEST FIRING ANTICIPATCS
P 03T 77 USING US/SE PARTNERSHIP UNITS TC D2 TiE INTERCUANGCE
TE MU NRIE

L]
e FIRST TNTERCHANCE FTIRINC

"ACC 4 RUFDAAALICZHL UNHCLAS
(z WIAPONS — 1EU4M 94 US M10SA1 AND FRC M1CS
t{c)  AMMURITICH a
{#) FPRCITCTILTy HIe US H1IT AND FRS
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(i) F©OCPTLLINS CHaRCESy US M7 AND N4AL ARD FRG DM5Z AND
{C) FUZEs 7Dy US RST72 AND FRC DNMZYL

{T) PRIMCIe PERCUSSINMy US MS2 AKD FRT MSZ(US)

T SUPTEAUEMNT INTERCHANCE FIRIKGS. WEAPONS - 3—IHCH 40ty 1L75MHM

CUN AND 105¥M TAMK CUN FOR LOTH COUNTRIZS ANT STLICTLED MATIHING
BOUMDS G AMMUNITION. 710 SCHLDULES FOR TA4cSC AS HLLL AS THE
“WITIZale C AZOVEs ARE NCOT YET ESTACSLISHEID. ESTIMATED COFPLETION OF
TAD INTERCMANTE FIRING SERIES WITH FRC» FED 78.

Te SAFCTY CONSILERATIONS - FIRINC WILL NCGT CC OVERHEAD OF
Feoors, all CTWIR ESTAULITHER RAMZE SATITY PROCESURES WTLL 2E
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~TTYZE! X RUKLDAR3C78 2712C0C-UUUU--RUECEKA.
UNE UUUUL ZDK ZUI RUEACSAS8913 2712355 (SVC)
¥ PEZUTOn SEP ET
LT GTPDATCoM ALEY VA//DRCSF-S//
TS QUSCEKA/SCORARRADCOM DOVER NJ//DRDAR-LC/DRDAR-SE//
UL4APC/CDRTECOM APG MD//DRSTE-SF//
1NF0 PULNAPG/CDRARRADCOM AFG MD//DRDAR-BRL-FT//
:,E:LwD/DA WASH BC//DAMA-CSM-CA/DAIG-SD//
| JFDAAA/CINCUSAREUR HEIDELEERG GERMANY//AEACD-MM//
ET
UIICLAS
St ds USAREUR AMMUNITION INTEROPERABILITY INITIATIVE
e ACAGD-MM MSCy R1S0743Z AUG 77y SAB (NOTAL.
.. H2DA (DAMA-CSM~-CA) MSCy R271504Z SEP 77+ SAZ (NOTAL).
.+« A ANNGUNCES AN INTENTIONON THE PART OF USAREUR TO PERFORM
A JOINT US-FRG INTERCHANGE FIRINC PFROGRAMe. B NOTIFIES ALCON
OF THETR SUPPORT OF SUCH A PROGRAM AND REQUESTSys FROM- DARCOM,
THD VERIFICATICN OF SAFETY FOR THE FIRINCS AS WELL AS FIRING
TASLE INFORMATIONe. FIRINGSS WILL BE PERFORMED WITH VARIOUS
CGM3INATIONS CF AMMUNITION AND WEAPONS BELOGNINC. TO EOTH GERMANY
AMD THE US AND MAY INCLUDE 81 MM AND 4.2 INCH MORTAR SYSTEMS:
iC5HM TANK GUNs AND 155MMe 175MM AND S8INCH ARTILLERY WEAPONS.

CE 2 RUKLDAR3O78 UNCLAS
9. THE FIRST PROGRAM OF FIRINGS INVOLVE THE 155MM HOWITZER
HSTNG THE FCLLOWING COMSINATIONS OF WEAPON AND AMMUNITION
SHEPONENTS?
4. WEAPON —155MM HOWes UScM1G9A1 AND FRGs M109.
Be AMMUNITIONS
(1) PROJECTILEs HEs USe M107 AND FRGe DM21.
{2) PROPELLING CHARGESs USs M3AND M4Al AND FRGs DMB2 AND DM42.
{3} FUZEs PDy USe MS572s AND FRGs DM24l.
{y) PPIMER, PERCUSSTONs USe ME2 AND FRGy M32 (US).
Te SIM0E THZ FINST FTRING IS PLANNED TO BE _PERFORMED IM MID-
T T T THE FOLLOYIRG FE CORT SRR e 10 C I CUSAREUR
il b b el S0 | 7S FOSEILTT .
fe INIGRMATION RELATIWE TC THC SAFETY VERIFICATIONOF THE
LLOYE WEAPON/ZAMMOC COMBINATIONS.
B. FIRING TATLE DATA FOR THE WEAPON/AMMO COMDINATICN.
1IN CRDER TO EXPEDITE ACTIONSMe COORDINATION AMONG DARCOM
CLOIMATE CCOMMANDS AND WITH CIMCUSARCUR IS ESMCOURACED AND
CSSARY. USARFUR ACTIONM OFFICER IS MRe. FANT» AUTO 435-6611.
FOR DARCOM IS MR. LLUYD, AUTOVON 288-334Q,.
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R 083150327 M0V

FM CINCUSARTUR HETTELBERE CGERMAMY //AEAGD—KM// )
TO RAFLOWA/CDRVIT cang POERRINGEN RMANY //ZAETSGC-T/7¥
RYCTFIAZ/CTEY CONFS FRANKFURT cL“"AhY //AETr c-T77
RUFLFTA/CDRSEYETH ARJY THC COND CRAFEINMCTHR GERMANY

SNTO RUTADVD/CA WASHUS //DAMA-CS¥—CA/JAIC-SD//
RUKLSAR/CCPTARCSM ALEX VA //DRCSF/CACIRD/DRCRSIZ/
NUEDEXA/CDRAPPADCSY DOVER NJ //DRCDAR-LC/DRCUAR-SF//
RULXAPC/COPARRADCOM AFC MD Z/DROAR-SRL-FT//
PULNAPC/ZCDATZCOM AFG MD //ORSTS-SF//

FUFLISA/CCR22ST SUPCOM K ATSERSLAUTERM CERMAMY //ZASRLO-L//
RUFTFCC/CDPR1ST SUFCOM ZWEIBRUECKEMN CGERMANY //AERCA/Z/
RUFYTJIAZCORTZD ARTY GF WEDRTHEIM CERMANY //ASTSAT-ESC//
RUFYTHA/COCRIST ARTY OF CAEENHAUSEN CERMANY //AETVA-C//
RUFTTEA/CORSZS ARTY CP GIESSEN CERMANY //AETVG-C//

RUFYTRA/CDR21CTY ARTY CP 4ERZOCENAURACH CERMANY //AETSAT-
G-sCs/ :

RUFDRXX/CEMNTAS SECRENHETM CERMAMY //Cu//

RUFLHIA/CDP1C1ST ORD EN HEILBROMNMN CERMANY

3T

FACE 2 RUFDAAASTSY UNCLAS NATO UNCLAS FCR NATO ADDRESSEE

UNCLAS MATC UNCLAS FOR NATO ACDRESSEIE:

SUBJ: YSAPEUP AMMUNITION INTEROPERABILITY INITIATIVE

CINCUSANEURs AEACC-ATCs» MSG O4G7321Z OCT 77 (U) NOTAL.
CINCUTAREURy AEACD-MMe 11313227 GCT 77 (U) NOTAL.

CINCUSAREURy AEALD-MMe MSG 2110237 0CT 77 (U).

FOMTCOM ZETWEEM MR FANTy HQ USAREURs DDCSLOGs AND CPT MAYONs H?
ATCs 1 IOV 77

BRIEFING CF CIHCUSAREUR ON STATUS CF SUBJy 2 NCV T77.

[£F A EYFLATNED SASIC CONCEPT PLAMN FOR SUBJ INITIATIVE. REF

3 SCEICIFISD US AND FRG 3 TNCH AMMO ROS PLANMED FOR INTERCHANGE FIRING
AND REGUESTED FURTHER TECH/SAFETY DATA IF REQUIRED. REF C FURKNISHED
EVALUATTCON CRITZRIA TO BE USED IN ARTILLERY AMMO INTERCHANEGE FIRINGS.
IN RF Ty DETATLS OF A PROCEDURE FOR A COMTROLLED INITIAL INTERCHANGC
FIRINS OF 2 IMC¥ 40W AMMC WAS DISCUSSED. DURINMG 3RIEFINCGy REF Es THE
CIMCUSAREUR CCMNCURRED I A PLANs WHEN APPROVED BY THE SERMAN ARMY
SEEIEE C” STAFFy TO PROCEED WITH AN INITIAL CONTROLLED INTERCPAhGE
ARTILLERY FIRINE EXERCICSE.

Zo UPCYN COMCUFRREMLCE FROM CAIEF OF STAFF CERMAN ARMYs IT IS PLALNED.
TO PR0CZED WwITH AN IIITTAL INTERCHANGE FIRING SETWEEN US AND FRC
UiTTSe IN AMTICIPATION THAT CONCURRENCE IS FORTHCCOMINGe REQUEST

e
oa

WL

FACE 3 RUFDAAACTOL UNCLAS NATO UNCLAS FOR NATO ADDRESSEE

T ANS 3T FIMALIZLD FCR A CONTROLLED JOINT FIRING EXERCISE BETWEEM 3
TMCH UNITST US 720 FA GPs 3/35TH FA AND FRG 12Td ARTY RECT, G/A 23
MOV T7. '
35 ORS TE LA
FROVIDE STANCA
AT OLERY AN
SEUIES s MO TECH

¥ OF FCRMAL TEST CATAs CONUS AGENCIES ARE UNAILL 70
SAFETY CERTIFICATION FOR INTERCHANCE FIRING CGF MATO
kEAPON SYSTZMS AT THIS TIVMS. MWHILE CERTIFICATILL IZ

CR SAFETY DSJECTION HAS EEEN NCOTED THAT WOGULD PRO-
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HZCIT CR CAST DOUBT UPON THE SUCCESS OF INTERCHANGING THE NATO ARTIL -
LZY AMMO.
e I THE ASSENCE OF STANDARD SAFETY CERTIFICATIONe REQUEST YOU
PROCIED WITH THE INITIAL INTERCHANGE FIRIMG EXERCISE AS A CON-
TRCLLZD SYFERCISE FCR VALTDATION PURPOSES. AS A MINIMUMe CONTRCLS
SHCULD COMSIST OFS

A. CTYPCSURE CF NO MORE THAN OME CUN CREW OF EACH PARTICIFATINSG
JATIG! - )

Ee IACH CREW WILL FIRE AN O3SERVER MISSICN OF ITS OWN AMMO UE-
FORE INTERCHANEINGC .

Ces _UNIT PERSONNEL WILL CLOSELY MONITOR THE FIRING CREWS ANL COL-
LECT DATA AS REQUESTED IN REF C FOR EVALUATION BY UNIT/7TH ATC/HQ
USAREUR PCRSCNNEL.

FAGE & RUFDAAASTSH UNCLAS NATC UNCLAS FCR NATO ADDRESSEE

L. FIRINC WILL NOT FE OVERHEADS OF PIRSCNNEL.

E. WHEN INITIAL FIRING IS CCMPLETED TO THE SATISFACTION CF THE
UHITS AMD 7TH ATCe DATA WILL BE FORWARDED FOR REVIEW S8Y H@ USAREUR
AND TD AGENCY(S) DESICMATED BY FRGe IF DESIREDs FOR FINAL SAFETY
RELEASZ OF THE SYSTEM FIRED. o .

F. DETAILS OF THE FIRING PROCEDURESs INCLUDINE ADDITIONAL SAFE-
TY CCUTROLS DEEMED APFROPRIATEe SHOULD BE ESTAELISHED BY THE 7TH ATC
IN COORD WITH THE ARTY UNITS TO ASSURE MAXIMUM SAFETY AND A SATIS-
FACTORY EVALUATIOMN OF INTERCHANGEABILITY:

Go. IN CONNECTION WITH PROCEDURAL DETAILS» THIS HQ COMNCURS IN
THE EENERAL PLAN DISCUSSEDs REF De WHICH CONSISTS OF {FOLLCWING OC-
SERVER MISSTIOM WITH ITS OWN AMMO): .

(1} EXCHANGE 20 ROUNDS TOTAL WITH GERMAN UNIT (DIRECT EXCHANCE
(}' AHHB)- -

€2) EACH COUNTRY USE ONE WEAPON AND ITS OWN FIRING TABLES.

(3 FIRE OTHER COUNTRY AMMO FOR REGISTRATION.

(3) FOLLOW UPy FIRING REMAINDER OF OTHER COUNTRY AMMO WITH
=uIlt ADJUST™ MISSION.

€(5) RAMNCEs AS MUTUALLY AGREED. .

(6) COLLECT DATA AS ACCURATELY AS POSSIBLE.

PACS 5 RUFDAAASTS4 UNCLAS NATO UNCLAS FOR NATO ADDRESSEE ,

5. PARTICULAR CARE MUST SE OSSERVED TO EXCHANCE PROPERLY IDENTIFIED
AMMO. AMMC SURVEILL ANCE PERSONNEL IN THE SUPPORTING ORDNANCE SATTA-
LIONS, SHOULD ASSIST AS NEEDED TO ASSURE PROPER IDENTITY. FCR FIRING
AT GRAFENWOEHRs 1G1ST ORD BN HAS THESE PERSONNEL AVAILASLE.

5. BDURING THE BRIEFINGs REF Es THE CINCUSAREUR EMPHASIZED THE FOL-
LOWING OBJECTIVES: .

A. INSURE THAT THE NATO AMMO IS TRULY INTERCHANGEABLE.

B. DETERMINE WHAT KIND OF CAVEATS ARE NEEDED TO INSURE REAL
INTEROFERASILITYs IT.Les APFROPRIATE FTRING TABLES TO 3E USED: IS
THERE OVERHEAD FIRINC RESTRICTION CRITERIAs ETC.

C. MAKE THIS INFO AVAILABLE WITHIN NATO AND PARTICULARLY CENTAC.
7. USAREUR ACTION OFFICER IS MR FANTs AEAGD-MMe HBG MIL (2121}
6611a
ar
25734

NN NN 39



NNNNRTTUZYUW RUEQEKASQ42 3221855-UUUU--RUFDAAA RUEADWD RUKLDAR RULNAPG
RUCIAFA RUCIAFB.

ZhR vuuuy
R Au ‘SLJ7 hov 77*

FM CDRARRADCOM DOVER NJ//DRDAR-LCS//

TO RUFDAAA/CINCUSAREUR HEIDELBERG GER//AEAGD-MM/MR FANT//

INFO RUZADKD/HQDA WASHDC//DAMA-CSM/CH MUN DIV COL KeRe BAILEY//
PUKLDAR/CDRUSADARCOM ALEX VA//DRCDMD BRIAN DUNNETZ/DRCDE-DF R
HYAPPICK/DRCRE COL HAUN//

RULNAPE/CDRUSATECOM ABERDEEN MD//DRSTE-FA ARTY COL TED GREGORY/
JIM BYRNE//

‘RULNAPG/CDRAMSSA ABERDEEN PG MD//J SPERAZZA/S GERRARD//
RUCIAFA/PM11CE2 ROCK ISLAND IL//LTC HURST//
FUCIAFB/CDRUSAARRCOM ROCK ISLAND IL//DRSAR-AS ARM SYS OFC COL KELLY/
10G ENG DIR L ARTIOLI/MULVIHILL//

RULNAPG/DIRBRL ABERDEEN PG MD//DRDAR-BLL DR MURPRY//
BT

UNCLAS
ZUBJX USAKREUR AMMUNITION INTEROPERABILITY INITIATIVE
A+ 1SG, ARRADCOM (¢ DRDAR~LC) €813257 NOV 77 (SAB)
Bs MS5G, CINCUSAREUR AEAGD=MM 2416037 NOV 77 (SAB)
i« THIS HQ RECOGNIZES THE NEED FOR NATO STANDARDIZATION AND INTENDS
T¢ FULLY SYPPCRT YOUR INITIATIVE FOR AMMUNITION INTEROPERABILITY.

PAGE TVO RUEOEKA5042 UNCLAS
LT FUSHTER CONCUR IN THE CONCEPT OF BILATERAL FIRINGS OF THE & INCH
p{STEG AS THE FIRST OF THE MAJOR CALIBER SYSTEN FIRINGS AND AS SooH
&5 PUSSIBLE.
4 LET A RECOMMENDED THAT ALL PROPUSZD FIRINGS NOT BE
CT#TCTED UNTIL A SAFETY TEST PROGRAY WAS FORMULATED. IN ORDER
TG GiVE MAZIMUM SUPPORT TO THE INITIATIVE, A TWO DAY WORKING
I"TTILNG OF THE TECHNICAL COMWURITY WAS CONDUCTED AT ARRADCOM, THE
WHFOLE OF WHICK WAS TO PREPARE A PLAN OF ACTION TO ExPEDITE US/FRG
2 INCH INTEROPERABILITY FIRINGS (REF B)
i WGRKING GROUP COMCLUNEN THAT A SYSTEM SAFETY RFLEASE IS

“1PLE BY GONBUCTING A TECENICAL REVIEW OF FRG DESICNS AN
A BU AN IN COUNTRY TESM OF TRCRNICAL EXFFRTS. THE TEAM
FOTIRG OF PR SUNEL FROW AERADCOD ARROCH TECUH HILL PE

12¥D TO VERIFY TS SAFETY OF FIRING THE FRG AMUIUNITION LISTED
¢ 18 TNT US Nidd WOWITZER. IT IS ASSUMED TRAT THE FRG VILL
SATINTY ITOTLR RUGARDIRG THT USE OF US AMLITLITION IF TUS REVITH IS
WPAh.. AULS A SATETY TEST PROGRAM. OF NO NGAE THAN 450 ROUNTE WILL BF
RFOUNETT TC CCONDUCTED IN GERHANY OK AN ExBSDITED BASIS) PROVIDF AN
IREETAICTED SAFETY RELEASE. THE WORKING CROUP FUDNTFR aONCLURTD
THAT IF FIRINGS MUST BE CONDUCTED IN THE IMMEDIATE FUTURE THEY

40



VAL THREE RUCOEKAS242 UNCLAS
SHOULD BE CONDUCTED WITH TROFPS UNDER COVER. WE FULLY APPRECIATE
E INPLICATION OF THIS RESTRICTION
4e¢ ARRADCOM HAS TAKEN ACTION WITH THE FRG LIAISON OFFICER TO
COMMENCE COLLECTING DATA FOR THE TECH REVIEW WHICH CAN BE
ACCOMPLISHED WITHIN TWO WEEKS AFTER THE DATA IS PROVIDED. THIS
REVIZW COULD BE CCNDUCTED AT BWS, KOBLENZe. THFATER CLEARANCES AND
G!HERS¥ECESSARY AUTHORIZATIONS FOR APPROXIMATELY 7 PEOPLE ARE
REQUESTED
5+ OUR CURRENT EFFORTS ARE LIMITED TO THE M11¢ HOWITZER AND THE
MiCce FAMILY OF AMMUNITION. YOUR COMMAND WILL SHORTLY SEE THE
INTRODUCTICON OF THE NEW LONG TUBE M11CAlEl, M1€8E1l PROPELLING
CHARGE, AND THE M5¢9 PROJECTILE. WE WILL TAKE INITIATIVE TO
STRUCTURE A PROGRAM TO DEVELOP AN INTEROPERABILITY PROGRAM FOR THE NFW
SYSTEM AND WILL COORDINATE WITH YOUR HQ
€e RIZQUEST YOUR HQ TAKE ACTION TO OBTAIN THE FOLLOWING DATA FROM FRG
FR REVIEW BY HE EVALUATION TEAM AT A CONVENIENT LOCATION IN FRG:
A DRAWINGS & SPECIFICATIONS FOR?

(1) MATERIALS

(2) END ITEM COMPONENTS

¢3) SUB=ASSEMBLIES

PAGE FOUR RUEOEKA5@42 UNCLAS
¢4) ASSEMBLY
3¢ ACCEPTANCE INSPECTION CRITERIA
Ce DESIGN SAFETY OR OTHER FORMAL SAFETY TESTS, E«Gey INITIAL
PRODUCTION, ETC
Ds MIL STD 331 FUZE TESTS
"« ONE REPRESENTATIVE SAMPLE OF LOT ACCEPTANCE TEST RESULTS
AND ALL WAIVERS
¥, ESTIMATED NUMBER OF ITEMS FIRED (IDENTIFY ZONES)
Go ACCIDENT AND INCIDENT RECORDS
He APFECPRIATE TECINICAL MANUALS |
I, STOCKXPILE SURVEILLANCE FROCEDURES AND RESULTS
Js» AY FROCESS DESCRIPTIONS AVAILABLE
¥e FIRING TABLES
L. OTHER PERTINENT DATA

TE ABSVE INFORMATION 1S REQUIRED FCR EACH OF THE FOLLOWING ITEMS?
Fe2 NOMENCLATURE

TRRDIACTILE, T EE, TDNIT o
CHAN:Ly PROPELLING, WHITE BAG, DM22

CHARGZ, PROPELLING, GREEN BAG, DM12

REDYCER, FLASH PROPELLING, DM}

PAGE FIVE RUEOEXASCA2 UNCLAS
‘;UZEg FT‘., D:I;*" 1 _
AUl OTHER FRG ITEM DESIGNATED FCOR THIS SYSTYEM AND INTEWDED FOR
IRTIRE E
T THI G HAS BEEN CONCURRED IN RBY USATECOM AND USAARRCOMe POINT OF
{(ONTAC 0C» AT THIS HQ IS MR. JOSEPH SALAIION (DRDAR-LCS, 880=4349)
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Toowo iy RUSDAAAZNZT 34320 44~-UUMU-—-RUENEKA .
PTRNERLISRVIVIY)

Soonil3Z neEec 17

TS LNCUTARZUD MEIDELSERT CEZRMANY/Z/ZATACD-MM//

T: RVZCIKA/CCRARRADCOM COVER NJ//DRCAR-LC/DRCAR-SF//
ZUTC 2UTRDUD/CA WASHDC//DAMA-CSM-CA/DAZC-SD//

UL DAR/CDROARCOM ALEX VA//DRCSF/DRCIRD/DRCRSIV/Z/

; 2TTEHL/CORV CURFS FRANKFURT CERMANY//ZAETFCC-T//
LGTLUWA/Z/CDRYIT CCRPS MCEMRINCEN CERMANY/Z/AETSCC-T//
LOTLETA/ZCORSEVENTH ARMY TNC COMC CGRAFINUCEZHR CERMARY

F

(Lo RGN N

SUTJC USAREUR AMMUNITION INTERCFERABILITY INITIATIVE
ne  CTRARNADCCMy DRODAR-LCS» 1012187 NCV 77 (U)

7. REF REQUESTEL USAREUR ESTAELISH A& TECHNICAL DATA EXCHANGE
#ZETING WITH THE FRG ARMY AND FROVIDE THEATER CLECARANCE FOR
ATTENDCESe : _

e COCRDIMATION WITH THE FRC ARMY IS ONGOING FCR INTEROFPEZRASILITY
FIRINC. UPON RECEIPT OF FRE ARMY APPROVALs THIS 4@ WILL MAKE THE
HICLSSARY ARRAMGEMENTS FOR BILATERAL TECHNICAL DATA EXCHANGE MTCS.
TITIMATED TIMEFRAME FOR CATA EXCHANGE IS JAN 73.

T. WMEM THE TECHMNICAL DATA EXCHANGE IS APPROVEDs REQUEST ARRALCOM

PATT 2 RUFDAAAZC27 UNCLAS

CCHSIOTR TXAWMINATICHN OF 15SMM HOWe 175MM CUN AND 1C5MM TANK
LaAUNITION DURINC SAME MEETING.

4e ATFROVAL FOR RELEASZ OF US CLASSIFIEZC INFO TO FRG IS THE
SLTTONSIBILTITY CF THEZ PARTIES PARTICIPATIMEG IN THE DATA EYCHAMNCGE.
. PIZICTIHT COHTACT WITH THE CERMAN TERRITORIAL SOUTHERN COMMAMD
{7TIZCy THDICATES THAT THE &~IMCH CERMAN ARTILLERY UNITS UTILIZe THE
Y2 TLiC 2-TMCH HCWITZER VITHCUT MODIFICATION WITH CERMAM MFC
PMSUNITION.  CONSIDERING THIS INFOe IS THE TECHNICAL DATA REVILY
TTILL RTQLIRCEC FCR THE 3-IWCH AMMO PRIOR TO SAFLTY RELLCASE?

O USAAZUR ACTICH CFFICER IS MAJ GRIFFARDe AEACD-MM» TELEPHONL

LOT2YCN 4Z53-G24S .
T
S22

1arr

e
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3. REF A PROVIDED jNFORMATION THAT THE FRG 8-INCH ARTILLERY

s

[P S VU'D UTILI U\‘\AC/UIFLL..U JS l;l— !'A\’HIT/LI\S {Nl’i‘fi hi'..n"’ AI‘
MARU: ;bTU,LD AK‘UNITI Cide GIVEN THIS CIRCUMSTANCE, VERIFICATION
i WHE NLEL FOR AN &=INCH REVIEW WAS REQUESTED. THE REVIEW IS
STILL REQUIRED IN ORIZR TO3
A. ESTAZLISH THAT GERMAN AMMUNITION MAMUFACTURED TO UsS.
CrECIFICATIONS 1S INDERD EQUIVALENT AS rAR AS SUCH ITENMS AS
AAKJFACAUQING TECENIQUES, INSPECTION TECHWIQUES, I!!SPECTION
LZVELS, ETC.
Be DETERMINE WHETHER DATA EXISTS TO PROVIDE A SUFFICIENT LEVEL
Cr CCNFIDENCE THAT SAFETY WILL BE MAINTAINED AT ALL ZONES TO BE

PFTE 3 RUEOLKA.Z5. UNCLAS
ui&) ID LT\I‘_U °
Le ARRALCON WILL CONTINUE PREFAKING TO CCNDUCT THE REVIEWS.
10 IS ASSUMED THAT THL AMMUNITION WEAPON CONBINATIONS REMAIN AS
STATED IN PERVICUS MESSAGE TRAFFIC (REF C AND D). THESE ARES
1551
A. WEAPON - §55MM HOW US Mi1wSAil AND FRG M1©9
Be AICUNITION:
(1) PROJECTILE, HE, US, M127 AND FRG, DM21l.
() PKOPLLLING CHARGES, US, I3 AND P4A1 AND FRGy DM&2 AND DMa2.
¢3) FUZE, PD, US, N572, AND FRG, DM24l.
(&) FRINEWQ, PRECUSSION, US, M&2 AND FRG, M82 (US).
1751
C. WEAPON - US 175MM M1O7 AND FRG MiCTGoe
D. AMMUNITION?
(1)- PROJECTILE, HE, US MA437A2, FRG DMil.
(&) PROPELLING CHARGE, US MN&6 SERIES (CHARGE I CR 25, FRG DMi2

\\\\\

(DA iiir e e

t3) FUZE, PD, US M5T72, FRG DM24l.

(%) PRIMER, PEPFUSSION, US M8z, FRG MS2 (US).
-INCH

PAGE » BUEDEKALZ22 UNCLAS

ine lLA‘ \ - US &-1INCH (Z<3iil) dMile AND FRG 23000 MIloG.
Ie ITIGN
3 nv\_t.vllLL, hl_ 115 Al , F;‘G &‘:1116 (US).

FRCFPLLLIKG rhhnago, Guibkll bAGy U3 INl, FREG DN12,
] US f.f , F' {2 ll S

-

,’. ks L alairal T Aot
(L) +LZEy Ty US2TLy FilG LUZ 4L )
()| FnOER ., reXNGUSSAGHy T h-., TRG BIT (US),
o Il 48 maelS of THAT WEia0R ARUR LIS CILsBEIRATICNS SoR FHE
= AR AR BURIGE D oE LT R AR g RS el Bk A8 aaf=
cedde Lhad s w2 PR ALY Sbe LaTa Gy DMg 1B BEET Lt—. 3 1790
LU il Aoty bl GANEGEY SN BLAR RS TR .:.-dL;.:I‘LD BN FHE S=niied
: - .y P e Tt A e e
Do i Ia%Y s Loy N L) = ~d »a'-.,b
* I“ ': lbl L‘ 5— ‘~'—-..(J--::I—U :"!L’b'}e‘ IH l u(." ﬁﬂl‘.“’:‘;L r \--—'J" Cl 'jlul LLI‘-— L
TILHNICAL DATA ""Pﬂnfr MEETIHE DATES TC BE FROVILID AS PR2SSIELE.
3
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APPENDIX B
STARS AND STRIPES ARTICLE
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APPENDIX C
SIGNED AGREEMENTS BETWEEN COUNTRIES
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- US fuze M572 and GE fuze DM241 have both undergone extensive testing.
While design differences do exist, both fuzes incorporate dual safeties

and have been successfully tested in accordance with US Test and Evaluation
Command safety test procedures and criteria. GE has field fired approxi-
mately 50,000 DM241 fuzes on 8 Inch, 175mm and 155mm projectiles without

a single safety related incident.

- US primer M82 and GE primer DM191Al1 are of different designs. Both
have undergone extensive firing. GE has field fired approximately
180,000 primers in the 155mm, 175mm and 8 Inch/203mm systems with no
safety related incidents.

CONCLUSIONS

It is concluded that current GE and US field stocks of 8 Inch/203mm high
explosive rounds are interoperable and safe to fire from howitzers M110,
M110A, and GE M110 with the following exception:

GE will use only the DM191Al1 primer; the US will use only the M82
primer. :

It is recommended that a configuration advisory procedure for exchange
of any technical data package revisions and related information should
be established to assure continued interoperability.

. . s
For GE // /K{Z T (J)r, Koy, B8 WH IZ/_—‘/')
Eﬁzeggperabﬂity Team:. . . . /’/w &W 3 M”{ /9’£’
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BILATERAL AGREEMENT

ON

INTEROPFRABILITY OF FRG & US

8" AMMO/WEAPON SYSTEMS

INTRODUCTION

The FRG and US Artillery Interchangeability Teams have completed
e review of the 8 Inch/203mm HE ammunition/weapon system inter-
operability. Interoperability was evaluated on a complete round
(projectile, prop charge, fuze, primer) basis. System components

evaluated are as follows:

us
Projectile M 106

Prop Charge M1, M2

Fuze M 572

Primer M 82

Weapon M 110, M 110A1

FRG

DM 21

DM 12, DM 22
DM 241

DM 191A1

M 110G

The team evaluations are based on review of the following data

- Safety related firings of system components

- Technical data packages including lot by lot FRG historical

data

- Acceptance testing
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FINDINGS

-~ US projectile M106 and FRG projectile DM21 are fabricated to
identical technical data packages. High explosive (TNT) loading

is done under equivalent requirements and specifications. Approxi-
mately 75,000 DM21 projectiles have been field fired with no
projectile safety related incidents.

-~ US charges (ML and M2) and FRG charges (DM12 and DM22) are
fabricated to equivalent technical data packages. Approximately
75,000 FRG charges have been fired without safety related
incidents.

- US fuze M572 and FRG fuze DM24l have both undergone extensive
testing. While design differences do exist, both fuzed incorporate
dual safeties and have been successfully tested in accordance
with US Test and Evaluation Command safety test procedures and
criteria. FRG has field fired approximately 50,000 DM 24l fuzes

on 8 Inch, 175mm and 155mm projectiles without a single safety
related incident.

~ US primer M82 and FRG primer DM191Al are of different designs.
Both have undergone extensive firing. FRG has field fired
approximately 180,000 primers in the 155mm, 175mm and 8 Inch/
203mm systems with no safety related incidents.
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CONCLUSIONS

Based on the foregoing analysis it is concluded that current
FRG and US field stocks of 8inch high explosive rounds are
interoperable and safe to fire from Howitzers M110, M110A1 and
M110G.

It is further concluded that a configuration advisory
procedure for exchange of any technical data package revisions
and related information should be established to assure

continued interoperability.

For FRG / éié/éw /C/J:/ 33 74

interoperability team: .ccedevecceceneie seacnanns

"
For US yzzgz;?a Aéi;1(94;12///.35_;

interoperability teams e gl ity D é?

A
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EILARTLAL AGTHOEETONT
Civ
G
Ty o T A e -, m o~
LIPBH0PaRATININY OF &6 & TS

Ly

P

175:am ALII0/WTALOL 3YSTTIS

IER=0DECTION

37 and US Artillery 'Interoperability Teems have completed

4

a review of the 175 =mn amnumition/wespon systen interoperasility.
.

Tnteroperability was_evalucted on a complete round (projectile,

nrop cherge, fuze, nrimer) besis. System components eveluected

Us &

Projectile TASTAY, TASTA2 D11

Prop Charge 3642 %22, D3
Fd

Tuze i Do 41

Prizer e D19 141

“Jeanon =407 g (&)

~r

“h¢ teom evaluations are bzsed on review of the followin: date

- Sefety relaited firings of system comdonents
- Technical data packages. INCLUDING ASUPACTURILG DAla

- Acceptance testin~ data

Field performence history
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ey T
e

il TS end GI wezpons 7107 ancd K107(G) ere essenticlly identicel.
2. UG Trojectile 1742742 and G Trolectile D111 were fabricated

to icentical technicel dato pacraces. Ti-h explosive Comp 2 loading

B The TS Tuze 1572 znd G3 FTuze DI 241 have toth undergone
extenszive testing. “hile desigzn' differences do exist both fuzes

have been successfully tested in zccordance with US Test and

4 s

Dvaluation Command safety test procedures and criteria. GI hes

e

field fired epproximavely 50,000 DT 241 Fﬁzes on & Inch, 17%mm
and 155mm Projectiles without a sinsle safety related incident.
Of these most were fired in 175 mm. The US has fixred over
'2,ooo,ooo 572 fuzed »rojectiles in the 175mm Veapon with no

&

fuze related critical melfunctions.

VilE i US Primer 122 and GI Primer DII12141 are of different
designs. Both have underzone extensive firihf. G35 has field fized
epdroxinmately 180,000 primers in the 155mm, 175z end & Inch/
203mm systems with no safety related incidents. Some misfires

heve occurred in use of the DII12141 primer in US 1111041

Inch

m

22 Towitzer durins firincs.

59

is done in the TRG and US under eguivelent requirements and specificetions.



Bls US Charre 186A2 ang GE cherges DII22 end INID2 ave
fabricated to equivalent technical data nackezes. The US hes

lures attributatle to the 1136 series
propellin~ charze and only one critical feilure for =11 o%hex
causcs.in 9%0,000 Tirines at zones 1 and 2. C3 has not had
any crifical failures attributable to the D22 and DilZ2

nrozellin: cherses in 20,000 fizings atv zones 1 cnd 2. The

oS

nunter of G hick explosive firin-ws is extremely linited (177).
S5ince the T0G Technicel Detz Packerse is essentizlly identical
fo the U3 Technical Data Paclage, it was agreed thaet the nperformance

of the GI hl ~h exzplosive III11 srojectile would be equivalent

to that of the TS 743TA2.
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COInLTIIONS

31 S o tTe 3

il “ased on the fore~oirns findings, it is concluced that
the TRC and US field sitocks of 175mm hizh explosive complete

rounds are interoperzble and safe to fire from Howitzer XloT
end "o7(C) with the following operational provicions:

5. Tirin-s will be DI=22, enc zones 1 end 2 of

113542 and DiT-32

t. G2 will use only the II191A1 Primer; the UG
will use only the 132 Prirer.

2. It is recommended that a configuration advisory
nrocedure for exchance of any technical deta mackore revisions
and reloted informa’ion should ve established to assure

.continued interoperatvility.

FPoxr GI

e K//’
Interoverability Tecn /Qiké~' 422%5'4?J'7/

Interonerahility Team

[%
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BILATERAL AGREDMEITT
|

INTIRCPRRATILITY OF GE & US
155 mm AMDI0/WEAPOY SYSTEIX

ITES0RTCTI0N

The US anc FR: Artillery .In;egopgggpility Teams have completed
a review of the 155mm ZE ammunition/weapon system interoperability.
Interoperability wes evalueted on a complete round (projectile,

vropelling charge, fuze, primer) basis. System components eveluated

are a2 follows:

Projectile 12107 Diiz21
Propeliing cherg 10341, 442 D427, D62
Mz K557 ni241, D211
Primer %82 D119141
Weapon M109,M1094A1 11109G

110942, 10943

The tesm evaluations are based on review of the following date:#

- Safety related firinzs of system components

- Technical date packages including lot by lot Gi n

data

storical

- Acceptance testing

- Field performance history

wos agreeé that formal data would be provided by the F=5
to the W byr the end of June 1573. The US will supply dcotz on

=

e _onition R firin-a to thoFRy in the same time Ixime.
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2 e ol

. UZ zrojectile 107 cnd G projectile D121 cwe falriceted

1
to essentially identical tecihmilcal date neckeges. ich emml

o4

0
loading is done under equiveclent requirements and specificetiorns.
Lonroximately 202 ,000 IM21 TiT loaded projectiles have teen field
fired with no projectile safety related incidents. The U3 has
fired approxinately 22 million TIT léaded Drojectiles vith o crit-
ical failure rave of epproxinately one in two willion; oné ha
fired approximately two million Composition 3 lozied projectiles

h one criticel feilure.

25 e U8 3,22 charge end theFRG I074221 charge are fobricsted
to equivalent technical cele paclieges. The US 11341 char:e end

GZ D762 sre of different desizn but are considered to be equivelent

s to gafety end performance. Approx1m'*el" 129,000 D774 221 chaxrzges

LAt

end 372,000 I7 62 charpges have been fired withoud sefety related

incidente.

~re

3 vl fuze 13557 and Tuze Dii241 have undergone extensive testing.

\N

While cdesign differences do exist, both hsave been successfully

2

tested in sccordance with US Te

/)]

t and Bveluation Comnmand safety

test proceduvres and.criteria. G3E has field fired approximestely
50,000 D241 fuzes on 3-inch, 175mm and 155mn projectiles without

a sincle safety related incident. The TS has fired over 15 million
1557 fuzes projectiles in the 155mn weapon'with no fuze related
critical malfuncitions. The FRG also uses the D211 fuze as z standard

omponent. Technical data and field performance history of this fuze

e

will be provideld to determine its interoperability.
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B, U3 Primer : 32 and GE Primer DII19141 are of éif
1

desisns. Desisn differences between G5 1702 enc G DI

-

zni the T2 ané GT prirer, breech, U*ogelllnm charge intexfeoces

“reciude interoperability of the prlmevs. The FRG consicers that the

AN

_rimer mry have excessive residue on the breech to »revent

1

hes experienced some misfires uvsing the IIN12141

=
1

o 7 tions The U3

smiver in the 11olilwesygon.

,‘,.\...,‘._ Edalalabilel

1. neece” on 16 forezoing anelysis, it is -onelncel thas
current G7 2n? T35 fiell sitoclzs of 157zm high explosive cozilete

vounds cre interonerrcle nd 'safe *o fire from IZowitze~ 107,
171, T1e%42; Y1694 emd IMe9G witl the provisloms thizt
- hi

"™ will use only the IN7191A1 primer and the US will use only the

.2 primer; and the D211 fuze will be used by the TS upon the

)
r$
O
<
[l
9]
.
@]

n of scceptetle test and field history data.
= It is furthe’ concluded that the confisuration advisory

ocedure for exchan-e ~% any technical data pocriece revisions

ed infor-etion ghould be esteblished to assure continued

For GE

i

Interoperability Tea

[} bt _sry

For TS ’
-
Intcropercbility Tewm f24 ) 71040

e vty T
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BILATERAL AGREEMENT ON
INTEROPERABILITY OF GE AND US
105 MM TANK AMMUNITION/WEAPON SYSTEM

Introduction

The FRG and US interoperability teams have completed a review of
the 105 mm tank ammunition/weapon system. Interoperability was

evaluated for the following:

Us FRG

Cartridge 105 mm APDS-T, Patrone 105 mm x 617 DM 13 B1
M 392 A2 and L36 A1

Cartridge 105 mm HEAT-T, M 456 A1 Cartridge 105 mm HEAT-T M 456 A1

Tube, 105 mm M 68 Tube, 105 mm L7 A1

The team evaluations are based on review of the following data:

-~ Technical Data Packages
- Safety related field incidences

- Tube wear criteria

Findings

1 The US and FRG cartridges 105 mm HEAT-T, M 456 A1 are fabricated
to equivalent technical data packages,
For the purpose of this agreement the M 456 A1 refers to-the
one-piece body design only. A review of field usage shows that
approximately 88,000 M 456 A1 rounds, made under license production,

have been fired by the FRG with no safety related incidents.

2. The US Cartridge 105 mm APDS-T, M 392 A2 and FRG Patrone 105 mm x 617
DM 13 B1 are fabricated to equivalent technical data packages

with the exception of the primer.
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4.

The igniter assembled In the primer utilized in the FRG APDS
is & UK designe. A clip is attached to the cartridge case base
to protect the primer., "ne UK primer is used in 105 mm tank

ammunition used by the TK, FRG, other NATO nations and Israel,

The igniter design has oeen considered in the US to be capable of
accidental initiation as compared tc the US designed igniter,

In view of this, a detailed review was made by the team of the
field history of firing rounds with the UK primer. It was
determined that approximately 790,000 rounds have been fired

by the FRG without a safety related incident. In addition,
approximately 500,000 rounds have been fired by the UK without

a safety related incident,

Based on the above field usage experience with the UK primer,
without a safety related incident, it is concluded that Patrone
105 mm x 617 DM 13 Bl with this type of primer is safe to fire

when observing the appropriate handling procedures.

The US tube wear condemnation criterion is established at 0.056
inches (1,42 mm) of wear measured at 25.25 inches (641 mm)

from the rear face of tube. This limits the severity of unusual
wear patterns which occur due to the firing of HEAT-T type
rounds. The wear pattern is characterized by second wear maxima
(secondary wear) occurring 1 to 25 inches (25 to 635 mm) from
the origin of r.fling and can exceed tne wear at the origin of
rifling. Erratic projectile flight can be anticipated ~:tn US
APDS ammunition in gun tubes exhibiting high secondary wear,
Current FRG tube wear condemnation criteria is established at
0.1 inches (2,54 mm) of wear at any of the following points
measured from the rear face of tube:

25,94 inches (658,9 mm), 28 inches (711,2 mm), 30 inches (762,0 mm)
32 inches (812,8 mm).

The tube condemnation criteria for both nations is undergoing
technicai review,

To maintain effectiveness when firing US APDS ammunition,

gun tubes should be limited to wear profiles below that

known to adversely affect projectile flight,
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Conclusions

Based on the foregoing analysis it is concluded that current FRG
and US field stocks of 105 mm Tank Ammunition listed in this agreement

are interoperable and safe to fire from M 68 and L7 A1 tubes,

It is further concluded that a configuration advisory procedure for
exchange of any Technical Data Package revisions and related

information should be established to assure continued interoperability.

)
/
For FRG / if . E Sigp - \
Z/-/leJ"' , . J /// ///' ‘/ ,’: '_',.
interoperability team 4.@41(;52,.’.$!{...V..£\ -/ S
{
For US

interoperability team

iz ...../zz(/za... 7/&4% S IITE
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BILATERAL AGREEMENT
ON

INTEROPERABILITY OF UK & US
8" AMMO/WEAPON SYSTEMS

INTRODUCTION

The UK and US Artillery Interchangeability Teams have completed & review of

the 8 inch/203mm amnunition/weapon system .nteroperability. Interoperability

was evaluated on a complete round (projectile, prop charge, fuze, primer)

basis. System components evaluated are as follows:

us X

Projectile M106 M106

Prop Charge M1, M2 ) M1, M2

Fuze M572°, M557 M557, H520
L8542
L112A1

Primer M82 MK2AL

Weapon M110, ‘M110A1 110 (UK)**

The team evaluations are based on review of the following data
- Safety related firings of system components
~ Technical data packages
®* M572 to be interoperable after completion of UK review and approval of
TDP and performance data.

**M2 and M2A1 CANNONS fitted on M110 chagsis.
FINDINGS

- US projectiles M106 and UK projectile M106 are of US manufacture.
- US charges (M1 and M2) and UK charges (M1 and M2) are of US manufacture.
= US fuze M572 will be reviewed by the UK to determine its acceptability

for interoperable use by UK Forces. The M557 and M520 ‘Fuzes are both of

US manufacture.
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- UK fuzes L85A2 and L112A1 are design modifications of the US M557
and M572 respectively and have been determined to be interoperable in
US weapon

- UK primer MK2A4 is of US manufacture; US and UK firing locks in
their respective weapons are of different design. This factor

precludes interoperability of primers between the US and UK forces.
CONCLUSIONS

Based on the foregoing analysis, it is concluded the current UK and US
field stocks of 8 inch high explosive rounds are interoperable and safe to
fire from Howitzers M116, M110A1 and M110 (UK) with the exception that the
UK will use the MK2A4 primer and the US will use the M82 primer. In
addition, upon satisfactory review and analysis of fuze M572 (by the UK)
this fuze will be added to the M557 and M520 as interoperable between the

services.

It is further concluded that a configuration advisory procedure for exchange
of any technical data package revisions and related information should be
established to assure continued interoperability. Reporting procedures will

also be established for providing field incident and equipment failure

information.
FOR UK
Interoperability Team semmsmnnansayr hessssscrane
J.P. FERRY Bri i
at July 78
FOR US % /
7
Interoperability Team ®e ./.L.é——. “..z.:(' ./../L.?. OO 0O GO OOS SO OSOSOSOSOSOSOIOS
2¢ July 78
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BILATERTAL AGREEMERT

Ox

INTEROPERABILITY OF UK & US
175 mm ANNO/WEAPOE SYSTEMS

IRTRODUCT IO

UK and TS Artillery Interoperability Teams have completed a review of the

175 amnnition/vea.pon system interoperability.

Interoperability was

evaluated on a complete round (projectile, prop charge, fuse, primer)

basis. System components evaluated are as follows:

5
Projeoctile MA3TA1, M43TA2
Prop Charge MB6A2
Fuze 572
Primer u32
Weapon K107

UK
M437A2 (DB NOD) *
MB6A2

0572

M52

107 (UK) **

The team evaluations are based on review of the characteristics of the

axmo/weapon systems.

*Rotating band modified for double ramming application and the shell are

marked accordingly.

#%  Touble rammer installed.
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1. TS and UK weapons M107 are idemtioal except that the UK has
installed a two stage ramming system for seating the projectile.
The IS uses a single stage ramming system and employs a ®" T %

bar gage supplied with each weapon to asanre. proper seating.

2. The US and UK Projectiles MA3TA2 were both fabricated in
the US against the applicable US Technical Data Package. The UK
has modified its projeotiles by removing & portion of the lip of
the obturating band to assure projectile seating when employed
with the two stage ramming system. The US Projectiles are not

modified.

3. The US Primer N82 has been fabricated in the US and is used

by both the US and the UK.

4. The US Propelling Charge KB6A2 has been mamfactured in the

US apd is used by both the US and UK.

S. The S Fuze ¥572 has been wade in the US and is used by

both the US and the UK.
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CONCLUS IORS

1. The US and the UK agree that differences in the ramming systems
of their respective weapons and the obturating bands of their
projectiles preclude ammunition interohangeabiiity for training

purposes.

2. A configuration advisory procedure will be established for
exchange of technical data package revisions. Reporting
procedures will also be established for providing field incident

and equipment failure information.

o 5
For UK ‘ *“*MJ%

A udey AN Interoperability Team  J. P.\\'r‘?}

Brigedier DHWP ?

7
2 fégz 1776 For TS /,-4/_79 Ludle

Interoperability Team V. Lindner
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BILATERAL AGREEMENT
ON
INTEROPERABILITY OF UK & US

155mm AMMO/WEAPON SYSTEMS

TINTRODUCTION

The US and UK Artillery Interoperability Teams have completed a
review of the 155mm HE ammunition/weapon system interoperability.
Interoperability was evaluated on a complete round (projectile,

propelling charge, fuze, primer) basis. System components evalua-

ted are as follows:

us us
Projectile M107 M107*
Propelling charge M3A1, MhA2 M3A1, MLA2
Fuze M557 L85A2,M557
Primer M82 M82

Weapon M109, M109A1 M109 (UK)**

M109A2, M109A3

The team evaluations are based on review of the following data:
~ Safety related firings of system components
= Technical data packages

- Field performance history

*UK firings to be limited to TNT filled shell until review by

UK staff of Comp B data supplied by US.

**UK version of the M109 has a modified forcing cone. UK forcing

cone angle is now 1 in 10; the US uses &2 1 in 5 design.
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FINDINGS

1. US projectile M107 and UK projectile M107 are identical and
of US manufacture. The US has fired apperimately 22 million TNT
loaded projectiles with a critical failure rate of approximately
one in two million; and has fired approximately two million
Composition B loaded projectiles wikh one critical failure. The
UK will fire only TNT loaded projectiles until such time as they
can evaluate the above performance éata and release Comp B for

interoperability firings.

2o The US and UK ML4A2 and M3A1 charges are identical and are

of US manufacture or UK manufacture to the US data package.

3. The UK L85A2 fuze has been determined to be interoperable in US
Weapons, The US 557 fuze has been determined to be interoperable ir. UK

weapons subject to certain national restrictions in the N10941(UK).

L, US Primer M82 and UK Primer M82 are identical and ~f US

manufacture.
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CONCLUSIONS

1. Based on the foregoing analysis, it is concluded that
current UK and US field stocks of 155mm high explosive complete
rounds are interoperable and safe to fire frgm Howitzef M109,
M109A1, M109A2, M109A3 and M109A1 (ﬁK) with the provisions that
the UK will, in the interim, use only TNT loaded projectiles

and 18542 fuzes subject to National Safety Approval of Comp B
loading . The UK will only fire the M557 fuze subject to national
safety restrictions.

2. A configuration advisory procedure will be established for
exchange of technical data package revisions to assure continued
jnteroperability. Reporting procedures will also be established

for reporting field incident and equipment failure information.

AN 15ng¥:3 \ﬁ)']!; For UK FJEQ:J‘ : )
Interoperability Team J.P Ferry
Brigadier

2¢ J/?(/?Hy For US %%A f‘f-{"/

Interoperability Team V Lindner
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Revision 1
6 Sep 78

BILATERAL AGREEMENT
INTERdPERABIL?#Y OF UK AND US
81MM MORTAR AMMO/WEAPON SYSTEMS
INTRODUCTION
The US and qx Technical Teams have completed a review of the 81mm
HE Ammunition/Weapon System Interoperability. Interoperability was

evaluated on a complete round (projectile, propelling charge, fuze)

basis. System Components evaluated are as follows:

uk us
Projectile L15A4 M374A2, M374A3
Propelling Charge MKII M90A1, M205
Fuze L35A1 M567, M524A6
Weapon L16A1, L16A2 M29 M29A1

The Team evaluations are based on:
Safety related firings of system components
Field performance history
Component induced stresses
FINDINGS
The US ammunition (M374A2 and M374A3) can be fired at a rate of 12
rounds per minute in L16A1 and 15 rounds per minute in the L16A2 Mortar.
US firing tables must be used.
The UK ammunition (L15A4 fuzed with L35A1 Fuze) can be fired in the
M29 and M29A1 Mortar with the following restriction: The maximum charge
used shall be five (5) increments. UK firing tables must be used. The
rates of fire are the same as currently specified for the M374A2 in-the

M29/M29A1 Tube.
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CONCLUSIONS

Based on the foregoing findings, it is concluded the UK and US
field stocks of 81mm High Explosives complete rounds are interoperable
and safe to fire in ground emplaced configurations with the following
provisions:

The US troops must remove the sixth increment of the MKII Charge
before firing in the US M29Al1 Mortar.

The UK troops can fire the M374A2 and M374A3 at a rate limited
to 12 rounds per minute in the L16A1 and 15 rounds per minute in the
L16A2.

When firing the L15A4, US troops will use the UK firing tables;
when firing the M374 Series rounds, the UK troops will use the US

firing tables.

FOR UK

Interoperability Team

R.IL, Goldsmith

FOR US

Interoperability Team /Zdﬁ m/

Victor Lindner
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BILATERAL AGREEMENT
INTEROPERABIL??Y OF UK AND US
81MM MORTAR AMMO/WEAPON SYSTEMS
INTRODUCTION
The US and UK Technical Téams have completed a review
of the 81mm HE Ammunition/Weapon System Interoperability.
Interoperability was evaluated on a complete round (pro-

jectile, propelling charge, fuze) basis. System Components

evaluated are as follows:

UK us
Projectile L15A4 M374A2, M374A3
Propelling Charge MKIT M205

Fuze L35A1 M716, M567, M524A6
Weapon L16A1, L16A2 M29A1

The Team evaluations are based on:
Safety related firings of system components
Field performance history
Component induced stresses
FINDINGS
The US ammunition (M374A3) can be fired at a rate of 12
rounds per minute in L16Al and 15 rounds per minute in the
L16A2 Mortar. US firing tables must be used.
The UK ammunition (L15A4 fuzed with L35A1 Fuze) can be
fired in the M29 Series Mortar with the following restriction:
The maximum charge used shall be five (5) increments. UK

firing tables must be used.
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CONCLUSIONS

Based on the foregoing findings, it is concluded the UK
and US field stocks of 81mm High Explosives complete rounds
are interoperable and safe to fire in ground emplaced con-
figurations with the following provisions:

The US troops must remove the sixth increment of

the MKII Charge before firing in the US M29Al1 Mortar.

The UK troops can fire the M374A3 at a rate limited to
12 rounds per minﬁte in the L16Al and 15 rounds per minute
in the L16A2Z.

When firing the L15A4, Us troops will use the UK firing
tables; when firing the M374 Series rounds, the UK trcops

will use the US firing tables.

FOR UK

Interoperability Team
(R L GOLDSMITH)
DLWP &G~ ¥~ >F
FOR US

Ve /
Interoperability Team 04/jj ‘Ll

Mlctor Tindner

/ / =24 /ffr‘

L/I
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BILATERAL AGREDMENT
ON
INTEROPERABILITY OF CA AND US

155MM HE AMMUNITION/WEAPON SYSTEMS

INTRODUCTION

1. The CA and US Interoperability Teams have éompleted
a review of the 155mm HE ammunition/weapon system inter-

opergbility. Interoperability was evaluated on a complete
round (projectile, propelling charge, fuze,.primer) basis.

System components evaluated are as follows:

us ca
Projectile M107 M107

Propelling Charge M3Al, M4A2 M3*, M3Al, M4Al*, M4A2
Fuze M557, M564, M514Al M557, M564, M514Al
Primer M82 M82

Weapon M109, M1l0OSAl, M109Al1

M109A2, MI1O0O9A3
* These chérges do not have flash reducers.
2. The team evaluations are based on review of the
following data:
a. safety related firings of system components;
b. technical data packaces; and
c. field performance history.
FINDINGS
3. US projectile M107 and CA projectile M107 are fab-

ricated to essentially equivalent technical data packages.
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4. The M4A2 and M3Al charges used by both countries are
identical and are of US manufacture. The M3 and M4Al used by
CA are of CA manufacture to technical data packages essentially
equivalent to US technical data packages. -

5 The M557, M564, and M514A1 fuzes were each made to
essentially equivalent technical data packages and have been
determined to be interoperable in CA and US weapons.

6. The US primer M82 and CA primer M82 are fakricated to
esseﬂtially equivalent technical cdata ‘packages.

CONCLUSIONS

T " Based on the foregoing anaiysis, it is concluded that
current CA and US field stocks of 155mm high explosive complete
rounds, as identified herein, are interoperable and safe to
fire from Howitzers M109, M109Al1, M109A2, and M109A3.

8. A configuration advisory procedure will be established
for.exchange of technical data package revisions to assure
continued interoperability. Reporting procedures will also

be established for reporting field incident and ammunition/

weapon failure information.

~ g '
5 October, 1978 For CA }\ﬂ\ e
w X

)

Interoperability Team Col H.J. Stein

For US M wﬂw/)

Interoperabiiity Team  Victor Lindner
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BILATCRLAL At.01EMENT
ON
INTEROPERABILITY «f CA AND US

105MM APDS-1T TANK AMMUINI'I'ION/WEAPON SYSTEM

JNTRODUCTION
1. The CA and US Interc,«rability Teams have completed
a review of the 105mm APDE-' tank ammunition/weapon system.

Interoperabllity was evaluc'  for the following:

us | ca
Cartridge M392A2 L28Al
L36Al C35al
Tube M68 L7Al1
2. The Team evzluations ai1e based on review of the

following data:

a. technical da£a paclhages;

b. safety related firld_incidences;

c. tube wear criteria; and

d. field performance: history
FINDINGS
3. The US cartridges, M312A2 and L36A1 and CA cartridce
C35A1 are falricated to eSSrnLially eguivalent technical
data packages. The L28A1l i also fabricated to the saite
equivalent technical data p« kage except that the primer

is a conductive mix type (Llad),

4. The primer utilized in the CA L28Al cartridge is a
UK design. A clip is attach«. to the cartridge case base
to protect the primer. The Vi primer is used in the - 105mrw
tark ammunition uscd by the v, GE, other NATO nations and
Tsrael. The ignitor design hing been considered in the US
to be capable of accidental initiation as comparcd to tbc
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US derigned igniter. 1In view of this, a detailed revicw was
made by the tecam of the field history of firing rounds with
the UK primer. It was determined that approximately 790,000
rounds have been fired by GE without a safety related incident.
In addition, approximately 500,000 rounds have teen fired by
the UK, and 50,000 by CA, without a safety related ircident.
Based on the above field usage experience with the UK primer,
without a safety related incident, it is concluded tFrat
cartridge L28Al with this type of primer is safe to fire when
observing the appropriate handiing procedurews.

5 The tube condemnation criteria for the US and CA were
revicwed. No changes were required because CA does rnot use

HEAT projectiles which cause secondary wear in the tube.

CONCLUSIONS
6. Based on the foregoing analysis, it is concluded that

current CA and US field stocks of 105mm APDS-T tank ammunition
listed in this agreement are inteioperable and safe to fire
from M68 and L7Al tubes. .

7. A configuration advisory procedure will be established
for exchange of technical data package revisions to assure
continued interoperability. Reporting procedures will also

be established for reporting field incident and ammunition/

weapon fallure information.

N
I P
- . g =
\\z; October, 1978 For Ca .TL,177/1/~-»‘"1~‘

Interoperability Team Col H.J. Stein

For US Zé/ﬁéz éiz é ;g =

Interoperability Team Victor Lindner
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Revision 1
Nov 78

BILATERAL AGREEMENT N
, _ ON 0V 2, 1979
INTEROPERABILITY OF CA AND US
81MM MORTAR AMMO/WEAPON SYSTEMS

INTRODUCTION

1. The CA and US Interoperability Teams have completed a review of the
81mm HE mortar ammunition/weapon system interoperability. Interopera-
bility was evaluated on a complete round (projectile, fuze, propelling

charge) basis. System components evaluated are as follows:

us cA
Projectile/Fuze M374A2/M524A6, M374A2/M524A6,
M374A3/M567 L15A4/L35A1
Propelling Charge M90A1l (with/ M90A1l (with/M374A2). Primary
M374A2), M205 Cartridge. L33A1. Augmenting
(with/M374A3) cartridges consisting of L32Al
(three equal 180 grain incre-
ments)

L34A2 (three equal 285 grain
increments) {See Note 1)

Weapon M29, M29A1 L16Al
2. The Team evaluations are based on:
a. Safety related firings of system components;
b. Field performance history;
c. Component induced stresses; and
d. Technical data packages.
FINDINGS
3. The US ammunition (M374A2 and M374A3) can be fired at a sustained rate
of 12 rounds per minute in the L16Al and 15 rounds per minute in the

L16A2 Mortar. US firing tables must be used. In case of misfires CA

Gl o N

NOTE 1: The CA L34A2 pro ciling chirge is idertical -. - .. bk MO [ . -arze
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troops must use CA misfire drills.
4. The CA ammunition (L15A4 fuzed with L35A1 Fuze) can be fired in the
M29 and M29A1 Mortar with the following restrictions:

a. The maximum charge used shall be five (5) increments consisting
of the three (3) L32A1 increments and two (2) L34A2 increments.

b. CA firing tables must be used.

The sustained rates of fire are the same as cﬁrrently specified for the
M374A2 in the M29/M29A1 Tube, i.e. 4 rounds per minute in the M29 and

8 rounds per minute in the M29Al.

CONCLUSIONS

5. Based on the foregoing Findings, it is concluded that CA and US field
stocks of 8lmm High Explosive complete rounds, as identified herein, are
interoperable and safe to fire in ground emplaced configurations with the
following provisions:

a. One increment of the L34A2 Cartridge must be removed when firing
the maximum permissible charge in the US M29 and M29A1 Mortars.

b. For CA/US Interoperability firings, the maxihum rate of fire shall
be at the herein specified sustained rates of fire. 1In case of misfires,
CA troops will use CA misfire drills and US troops will use US misfire
drills. |

c. When firing the L15A4, CA firing tables will be used; when firing
the M374 series rounds, US firing tables wili be used.

6. A configuration advisory procedure will be estaﬁlished for exchange

of technical data package revisions to assure continued interoperability.
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Reporting procedures will also be established for reporting field incident.

and ammunition/weapon failure information.

For CA )) ) )
' [ g4
Interoperability Team < /42 _/6 C L2
T —

For US

Interoperability Team
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DBILWATLERAL AGREEREST
ON
INTLROPLRARILITY OF CA AND US

81MM HE MORTAR AMMUNITION/WEAPON SYSTELS

INTECHUCY'TON
1. The CA and US Intcropsrakility Teams have completed
a review of the 8lmm HE mertar ammmunition/weapon system

interoperability. Intcropersbility was evaluated on a

complete round (prejectile, fuze, propelling ckarge) basis

System compenents evaluated are as follows:

us ca

Projectile/fuze M37402/1152406, M374A2/M524106,
M374A3/1567 L1534 /L25A1

Propelling Charge MYI0AL (with/ MI0AL (with/M37472).
M374A2), 1205 Primary caertridce I.33al.
(with/M3I74A3) Augmenting cartridges

corsisting of L32al
(three equal 180 grain
increments)
L34r2 (three egual 285
grein increrments)
(see note 1)
Weapon M29, M29Al L1l6Al
2. The Team evaluations are based on:
a. safety related firings of system compenents;
b. field performance history;
c. component induced stresses; and
d. technical data packages.
FINDINGS
3. The US ammunition (»374A2 and M374A3) can be fired
at a rate of 12 rounds per minute in the L16A1 rortar.
US firing tables must ke used. In case of misfires CA
misfire drills must be uscd.
NOTE: 1. The C4 nropelling charge is identical to the
UK M IT charge.
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4. The CA ammunition (L15A4) can be fired in the M29 and
M29A1 mortars with the following restrictions:
a. The maximum charge used shall be five (5) increments
éonsisting of the three (3) L32Al increments and
two (2) L34A2 increments.
b. CA firing tables must be used.
The rates of fire are the same as currently specified for the
M374A2 in the M29/M.9A1 tube.

CONCLUSIONS

5. Based on the foregoing findings, it is concluded that
CA and US field stocks of 8lmm High Explosive complete rounds,
as identified herein, are interoperable and safe to fire in
ground emplaced configurations with the following provisions:
a. One increment of the L34A2 cartridge must be
removed when firing the maximur permissible
charge in the US M29 and M29Al1 mortars.
b. The CA troops can fire the M374A2 and M374A3 at a
rate limited to 12 rounds per minute in the L162l.
In case of misfires, CA misfire drills m.st ke used.
¢c. When firing the L1524, CA firing tables will be
used; when firing the M374 series rounds, US
firing tables will be used.
6. A configuration advisory procedure will be estaplished

for exchange of technical data package revisions to assure
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continued interoperability. Reporting procedures will also
be established for reporting field incident and ammunition/

weapon failure information.

. i

-~

¥ October, 1978 For Ca A/Q[_£7 :fi;?ﬁ4kva
g [~

Interoperability Team Col H.J. Stein

Interoperability Team Victor Lindner
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ON
INTEROPERABILITY OF NETHERLANDS AND UNITED STATES

8" AMMO/WEAPON SYSTEMS

INTRODUCTION

1+ The NL and US Ammunition Interoperability Teams have completed
a review of the 8-inch/203mm ammunition/weapon system.inter-
ogerability. Interoperability was evaluated on a complete round
(projectile, prop charge, fuze, primer) basis, System components

evaluated are as follows:

us NL

Projectile M106 M106, M106C1

Prop Charge M1, M2 M1, M1C1, M2, M2C1

Fuze M557 M557, M557C1

Primer M82 MK2C1, M82C1, M82, MK2A4
Weapon M110, M110A1 M110

The team evaluations are based on review of the following data:

Safety related firings of system components

Technical data packages

Acceptance testing

Field performance history.

FINDINGS

2., The NL uses the US projectile M106 and the NL-manufactured
M106C1 projectile which is fabricated to essentially the same
technical data package as the US M106. High explosive (TNT) loading
is done under equivalent requirements and specifications,
Approximately 25,000 M106C1 and M106 projectiles have been field

fired with no projectile safety related incidents.
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3« The NL uses the US prop charges M1 and M2 and the NL-manufactured
M1C1 and M2C1 which are fabricated to essentially the same technical
data packages as the US M1 and M2. Approximately 25,000 of those
charges from NL stocks have been fired without safety related
incidents,
4. The NL and US use identical firing tables (FT 8-J-4).,
5« The US fuze M557 and the NL fuzes M557C1 and M557 (Italian
fabrication) have been found to be essentially the same in dedign,
performance, and safety. NL has field fired approximately 250,000
M557 and M557C1 without a éingle safety related incident. The US has
fired approximately 70.million M557 fuses with no close in or inbore-
prematures and approximately 20 down range prematures attributed to
the fuze,
6. The NL primers M82 and MK2A4 are of US manufacture. The NL MK2C1
and M82C1 primers are of NL manufacture against essentially the same
technical data packages used for the MK2A4 and the M82 in the US.
The NL charges are packed with both the MK2C1/MK2A4 and the
M82/M82C1 primers. In the exchange firings, the US troops will use
only the M82/M82C1 primer. The NL troops will use the US-supplied
M82 primer if the self-propelled weapon is employed, If the NL
troops use the towed howitzer, they will provide their own MK2c1/
MK2A4 primer to fit the firing lock with which the weapén is equipped.
The NL has field fired approximately 300,000 primers with no
safety related incidents. The US has fired approximately 15 million

M82 primers with no safety related incident.
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7. The US M110 (M2A2 CANNON) and the NL M110 (M2A2 CANNON) weapons
are identical and therefore present no problems for inberoperability.
The US will also use the M110A1 (M201 CANNON) which is also no problem
for interoperability.

CONCLUSIONS

8. Based on the foregoing analysis, it is concluded that current
NL and US field stocks of 8-inch high explosive complete rounds, as
identified herein, are interoperable and safe to fire from howitzers
M110 and M110A1 with the following operational provision:

The US troops must use the MB82 or M82C1 primer,

The NL troops must use the M82/M82C1 primer in the SP weapon

and the MK2C1/MK2A4 in the towed weapon.
9. A configuration advisory procedure will be established for
exchange of technical data pagkage revisions to assure continued

)
interoperability. Reporting procedured will also established for

reporting field incident and amm weapon failure information,

ﬁ%g—u~
For NL __ (/2
> =g

Ammunition \Interoperhbility Team Col RNLA J.van Veen

7

For US ///gZZ //é/v//(./

Ammunition{éé/eroperability Team Victor Lindner

Y /08
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BILATERAL AGREEMENT
ON
INTEROPERABILITY OF NL AND US
155MM HE AMMUNITION/WEAPON SYSTEMS

INTRODUCTION

1. The NL and US ammo Interoperability Teams have completed a review
of the 155mm HE Ammunition/Weapon System Interoperability.
Interoperability was evaluated on a complete round (projectile,
propelling charge, fuze, primer) basis. System components

evaluated are as follows:

us _NL
Projectile M107 M107, M107B2, M107C1
Propelling Charge M3Al, M4A2 M3C1, M4C3, M4Al
Fuze M557 M557 » M557C1
Primer M82 M82C1
Weapon M109, M109Al1, M109, M109Al

M109A2, M109A3
The team evaluations are based on review of the following data:
a. Safety related firings of system componeats.
b. Technical Data Packages (TDP}S).
c. Acceptance testing.

d. Field performance history.
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FINDINGS
2. US projectile M107 and NL projectile M107 are of US

manufacture. The NL projectile M107B2 is a US-manufactured M101
projectile modified (band cut down) to the M107 configuration and
are equivalent. The NL projectile M107C1 is fabricated to essential-
ly the same technical data package as the M107 by the NL. The NL
has only loaded with TNT and loading is done under eguivalent
requirements and specification. The NL has fired approximately
250,000 M107, M107B2, and M1l07Cl projectiles with no projectile
safety related incidents. The US has loaded both Composition B and
TNT and has fired approximately 22 million TNT-loaded projectiles
with a critical failure rate of approximately one in two million.
3. The US M4A2 and M3Al charges and the~NL M3C1 and M4C3 charges
are fabricated to essentially equivalent technical data packages.
The M4Al is of US manufacture and provides the same ballistics ‘as
the M4A2 charge. Approximately 280,000 NL charges have been fired
without safety related incidents.

4. The NL primers M82 and MK2A4 are of US manufacture. The NL
MK2C1l and M82C1 primers are of NL manufacture against essentially
the same technical data packages used for the MK2A4 and the M82
in the Us.

The NL charges are packed with both the MK2C1/MK2A4 and the
M82/M82C1 primers. In the exchange firings, the US troops will
use only the M82/M82C1 primers. The NL troops will use the

US-supplied M82 primer if the self-propelled
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weapon is employed. If the NL tfoops use the towed howitze-,
they will provide their own MK2C1/MK2A4 primers to fit the
firing lock with which the weapon is equipped.

The NL has field fired approximately 300,000 primers with
no safety related incidents. The US has fired approximately

15 million M82 primers with no safety related incidents.

5. The US fuze M557 and the NL fuzes M557C1 and M557 (ITALIAN)
fabrication) have been found to be essentially the same in
design, performance, and saféty. The NL has field fired
approximately 250,000 M557 and M557C1 without a single safety
related incident. The US has fired approximately 70 million
M557 fuzes with no close in or inbore prematures and approxi-
mately 20 down range prematures attributed to the fuze.

. 6. The US M109 (M126A1 cannon) and the M109A1 (M185 cannon)
and the NL M109 and M109Al weapons are identical and therefore

present no problems and are interoperable.

CONCLUSIONS

7. Based on the foregoing analysis, it is concluded that
current NL and US field stocks of 155mm high explosive complete
rounds, as identified herein, are interoperable and safe to
fire from howitzers Mldg, M109A1l, A2, and A3 with the following
operational provisions:

a. Since the NL has only TNT-loaded projectiles, inter-

change firings will be with TNT-loaded projectiles only.
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b. The US troops must use the M82 or M82Cl primer.

c. The NL troops must use the M82/M82C1 primers in the
SP weapon and the MK2C1/MK2A4 in the towed weapon.
8. A configuration advisory procedure will be established
for exchange of technical data package revisions to assure
continued interoperability. Reporting procedures will also

be established for reporting field incident and ammunition/

weapon failure information.

For NL W
Ammunition Interoperability Team ﬁgi)
—
Col./ RNLA ir’ J. van Veen
For US /
Ammunition Interoperablllty Team /Q[?Vﬁ [{ﬂ/7<j,//

\' L wdner

Jov 27 17 7%
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BILATERAL AGREEMENT
ON -
INTEROPERABILITY OF NL AND US
4.2 INCH HE AMMUNITION /WEAPON SYSTEMS

INTRODUCTION

1.

The NL and US Ammunition Interoperability Teams have completed a review
of the 4.2 Inch HE Ammunition/Weapon System Interoperability. Inter-
operability was evaluated on a complete round (projeotile, propelling
ocharge, fuze, primer) basis. System components evaluated are as followss
us XL
Projectile/Fuze M32941 HE/M557 M32941 /1557 or M557C1

M329C1/1557 or M557C1

Propelling Charge U36A1 M36A1 (with M329A1 and M329C1)
Primer u2A2 M24A2
Weapon M30 N30

The team evaluationa are based on review of the following datas
a. Safety related firings of system componentsj
be .Technical Data Packages (TDP's);
Ge Acceptance Testing; and

de PField Performance History.

FINDINGS

2.

US projectile M329A1 and NL projectile M329A1 were fabricated in the US
and are indenticgl. The NL projectile M329C1 is the US projectile M329
modified by NL to the M329A1 including modifioation of the charge M36
to M3641.

The NL has field fired approximately 35,000 M329C1 projectiles with

no critical malfunctions.
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3. The US fuze M557 and the NL fuzes M557 and M557C1 (Italian fabrication)
have been found to be essentially the same in design performance, and
safety. NL has field fired approimately'ZS0,000 M557 and M557C1 without
a single safety related incident.

The US has fired approximately 70 Million M557 fuzes with no olose in

or inbore prematures.
4. The sustained rates of fire for 4.2 inoh HE Ammunition is 3 rounds per minute.
5« The NL primer M2A2 is of US manufaoture.

The M30 weapon is of US manufaoture and therefore present no problems

for interoperability.

CONCLUSIONS

6. Based on the foregoing analysis, it is concluded that current NL and US
field stocks of 4.2 Inch High Explosive -complete rounds and weapons as
identified herein are interoperable and safe to fire in partnership firings.

T+ For NL/ﬁS interoperability firings, the maximum rate of fire shall be at
the herein specified sustained rate of fire.

8. A oonfiguration advisory procedure will be establishéd for exchange of

Technical Data Package (TDP) revisions to assuge’éontinued interoperability.

/
Reporting procedures will also be establishedfor reporting fiels incident

and ammunition/weapon failure information. 7
/Qﬁ I

e

For NL

Ammunition Intexoperability Team \\\ yﬁ?ﬁV?

II| = #
Co RHLRM
For US .
| -
}/ 7 /
Anomunition Interoperability Team [ /n
,/‘14'/ ] W, //{ ;Z\--\A

ictor Lindner
Wy 205 7

v
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BILATERAL AGREEMENT
ON

INTEROPERABILITY OF NL AND US
4,2 1INCH ILLUMINATING AMMUNITION/WEAPON SYSTEMS

INTRODUCTION

1s The NL and US Ammunition Interoperability Teams have completed

a review of the Illuminating Ammunition/Weapon System Interoperability.
Interoperability was evaluated on a pomplete round (projectile,
propelling charge, fuze, primer) basis, System components evaluated

are as follows:

s NL
Projectile/Fuze M33542/M565 M335C1/NR151
Propelling Charge M3641 M3641
Primer M2A2 M24A2
Weapon M30 M30

The team evaluations are based on review of the following data:s

a. Safety related firings of system components;

b. Technical Data Packages (TDP's);

c. Acceptance testing; and

d. Field performance history.
FINDINGS
2, The US projectile M335A2 and NL projectile M335C1 were fabricated
to essentially equivalent technical data packages, The NL M335C1 is
the US M3395 nodified by the NL to the M335A1 includiné modification
of the charge M36 to M36A1, The NL has field fired approximately
10,000.M33SC1 projectileswith no critical galfunctions.
3+ The NL fuze NR151 is essentially the same as the US M501A1 accept
that NL has removed the PD element And replaced it with a dummy head
(only MP function remains)., It should be noted that the NB151 has a
maximum setting time of 75 seconds and the M565 has a maximum setting
time of 100 seconds,
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4, The NL primer M2A2 is of US manufacture, The M30 weapon is of

US manufacture and therefore presents no problems for interoperability.
Se The sustained rdtes of fire for 4.2 inch Illuminating Ammunition
is 3 rounds per minute,

CONCLUSIONS

6., Based on the foregoing analysis it is concluded that current NL

and US field stocks of 4,2 Inch Illuminating Ammunition as identified

herein are interoperable and safe to fire in partnership firings.

7. For NL/US interoperability firings, the maximum rate of fire shall

be at the herein specified sustaines rate of fire,

8. A configuration advisory procedure will be established for

exchange of Technical DAata ?ackage (TDP) revisions to assure continued

interoperability. Reporting protedures will also be established for

reporting field inc{dent and gmmunijtion/weapon failure information,

75:»,/ 9P

7777 7770

Ammunition [Ihteroperapility Team Col RNLA J.van Veen

For NL

i

For US . %Z 1 ééiﬁéﬁ Q./

Ammunition Intizzzsrablllty Team Victor Lindnerxr

74/778
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BILATERAL AGREEMENT
ON
INTEROPERABILITY OF BELGIUM AND UNITED STATES
8"/203MM AMMO/WEAPON SYSTEMS

INTRODUCTION

1. Belgium and US Ammunition Interoperability teams have completed
2 review of the 8 inch/203MM ammunition/weapon system inteﬁoperability.
Interoperability was evaluéted on a complete round (projectile, prop

charge, fuze, primer) basis. System components evaluated are as

follows: ]
BE us
'.Projectile M106 i - "M106
Fuze M557, M564 M557, M564
Prop Charge oM, M2 M1, M2
Primer M82 MB2
Weapon (Cannon) M110 (M2A2) M110 (M2A2)

MI110A1 (M201)
The team evaluations are based on review of the following data:
a. Safety related ?irings of system components |
b. Technical Data Packages (TDP's)
¢. Acceptance testing

d. Field performance history
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FINDINGS

2. US projectile M 106 and & projectile M 106 are of US manufacture
made to the same TDP. High explosive loading was performed in the
U.S. and is only TNT. Belgium has field fired approximately 27.C00
M 106 projectiles with no projectile safety related incidents.

The US has field fired approximately 5 miliion with five malfunc=-
tions - two low order inbores caused by human error (firing with-
out a fuze), two projectile breakups caused by firing metal parts
with low mechanical properties, and one close in premature, caused
by firing a cracked shell. None of thése~ma1£unctions caused any
fatalities.

3. The US fuzes M 557 and M 564 and the BE fuzes M 557 and M 56% are
of US fabrication and purchased through the US Army. BE has field
fired approximately 207.500 M 557 and M 564 fuzes wthout a singie
safety related incident. The US has fired approximately 70 million
M 557 fuzes with no close in or inbore prematures and approximately
20 down range prematures attributed to the fuze. The US has fired
in excess of one million M 564 fuzes with no close in or inbore pre-

matures.

L, The US M1 and M2 charges and the BE M1 and M2 charges are of US fa-
brication made to the same TDP and so are interoperable. BE has fi-

red approximately 27.000 charges, and US approximately 5 million

charges, without safety related incident. .
5. BE primers M 82 and US primers M 82 are of US manufacturé made to

the same TDP.

BE has field fired approximately 105.000 M 82 primers 4ith no sa-

A im0

PR

\ N

el

fety related incidents. The US has fired approximately

M 82 primers with no safety related incidents.
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6. The US MI10 (M2A2 Caannon) and the BE M110 (M2A2 Cannon) weapons
are identical and therefore present no problems for interoperability.
The US will also use the MI10A1 (M201 Cannon) weapon which, aithough
different, fires standard rounds and uses standard firing tables and
therefore is safe for exchange firing.

CONCLUSIONS

7. Based on the foregoing analysis, it is concluded that current BE
and US field stocks of 8 inch (203MM) ammunition, as identified herain,

are interoperable and safe to fire in peacetime partnership firings from M110

and M110A1 weapons.
8. A configuration advisory proceddre will be established for exchange
of technical data package revisions to assure continued interoperability.

9. Reporting procedures will also be established for reporting field

incidents and ammunition/weapon failure information.

B4 L\
For BE : P M. GYS:1neEng
— #f__P-—-—""'_'_'_-_._-_-_-___ Gérérartt

Ammunition Interoperability Team __ —-”f Adjoint 2 C i a'=M

/)/ Sz deTaForcs Terrestra
For US /
Ammunition Interoperability Team é 7 //Ag/;/(
V. LINDNER

/"{'Z’//f/ /775
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BILATERAL AGREEMENT
ON
INTEROPERABILITY OF BELGIUM AND UNITED STATES
155MM HE AMMUNITION/WEAPON SYSTEMS

INTRODUCTION

1. The BE and US Ammo Interoperability teams have completed a review
of the 155MM HE Ammunition/Weapon System interoperability. Interoperabilily
was evaluated on a complete round (projectile, prop. charge, fuze, primer)

basis. System components evaluated are as follows:

BE us
Projectile - Mio7 M107

Fuze M557, M564 M557, M564
Prop Charge M3, M4A1 M3A1, M4A2
Primer M32  M82

Weapon {Cannon) M109 (n 126 E’D M109 (M126A1)

M109A1, A2, A3 (M185)

The team evaluations are based on review of the following data:
a. Safety related firings of system components
b. Technical Data Packages (TDP's)
c. Acceptance testing

d. Field performance history
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FINDINGS
2. The US projectile M107 and a quantity of BE projectiles M107 are of US
manufacture ( purchased through U.S. Army) . BE has purchased a small quantity
of M107 projectiles in Belgium,manufaétured to the US technical data package.
BE has only loaded with INT and loading is done under eguivalent US PDP requi-
rements and specifications. BE has fired approximately &5,000 M107 projec-
tiles with no projectile safety related incidents.. The US has loaded Loth
Composition B and TNT and has fired approximately 22 m%llion TNT loaded
projectiles with a critical failure rate of app}oximately one in two million.
3. The US fuzes M557 and M564 and the BE fuzes M557 and MS64 are of
US fabrication and purchased through U.S. Army. BE has field fired appro-
ximately £7,500 M557 and M564 fuzes without a single safety related incident.
The.US has fired.approximately 70 million !i557 fuzes with no close in or
inbore prematures and approximately 20 down range prematures attrituted to
the fuze. The US has fired in excess of 1 million M554 fuzes with no close

in or inbore prematures.

L. The US M3A1 charge and the BE M3 charge are falricated to essentially
equi;alent technical data packages except the EE charge uses 3.0 ounces of
black powder in the igniter pad instead of CBI.

The US M4A2 charge and the BE MUAT charge are similar except the BE charge
uses 3.0 ounces of black powder instead of CBI and the charge does not
include a flash reaucer. Flash reducer M2 may be uéed with BE charge but
is separate item of issue. The M3A1, M4A2 and the M3 and M4A1 provide the
same ballistics respectivelqut%pproximately 85,000 BE charges have

been fired without safety related incidents.

(*) The applicable firing tables for the respective charges should be used.



5. BE prizers 482 ard U.S. primers M82 zre of Ul manufacture to the same
™P.
BE has field fired approximately 105,000 M22 ovrimers withk no safety related
incidents. The USA has fired anproximately 15 million KE2 primers with no

safety related incidents.

6. The US M109 (M125A1 Caaron) and the 3E ¥100 (M12%¢ E1} are identical
and present no protlems and are interoperable. (The I1125E71 wes the development

nomenclature for the cannon whieh was cnanged to 125 41 @t Type classilicat_on’

CONCLUSIONS

7. Based on the foregoing anmalysis, it is concluded the current BE and
US field stocks of 155MM ammunition, as identified herein are interoperable
and safe to fire in peacetime partnership firings from N109, A1, A2 and A3

with the following operational provisions:

a. OSince BE has only TNT-loaded projectiles, intercnange firings will
be with TNT-loaded projectiles omly.

b. Only U.S. manufactured M107 vrojectiles will be exchanged.

106



8. A configuration gdvisory orocedure will be estapiisnecs for
exchange of technical data package revisions to assure continued
intergperabi]ity.

9, Reporting procedures will also be estabiishad for ¢eud. 1%

field incidents and ammunition/weapon failure information.
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BILATSRAL AGREZEMENT
ON
INTZROPEZRABILITY OF BiLGIUM AND UNITsD STATES
105MM HEAT-T TANK AMMUNITION/WEAPON SYSTEM

INTRODUCTION

1. The BE and US Interoperability teams have ccmpleted a review of the
105MM HEAT-T Tank Ammunition/Weapon System. Interoperability was evaluated
for the following :

BE us
Cartridge M456A1 T M458a1
Tube L7A2 M68
L7A3

The team evaluations are based on review of the following data
a. Safety related field incidents
b. Technical Data Packages (TDP's)
Cs Fie}d performance history

d. Acceptance testing

FINDINGS

2. The US Cartridge M4S6A1 (fabricated in the US) and BE Cartridge
M456A1 (fabricated in EUROPE) are fabricated to the US Technical Data
Package and the evaluation has determined that they are interoperable.
(For the purpose of this agreement the M456A1 refers to the "one-piece"
body design only) BE has field fired approximately 6000 M456A71 rounds
with no safety related incidents. The US has a premature rate of none

in 232.000 firings.

3« The US Gun Tube, M68 and BE Gun Tubes L7A2 and L7A3 are inter-

operable.
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CONCLUSIGNS

5. Based on the foregoing analysis, it is concluded that current BE
and US field stacks of 105mm HEAT-T Tank Ammunition, as identified herein,
are interoperable and safe to fire in peacstime partnership firings from L7A2,
L7A3 and M68 Tubes. o

6. A configuration advisory procedure will be established for
exchange of technical data package revisions to assure continued inter-
operability.

7. Reporting procedures will also be established for reporting
field incidents and ammunition/weapon failure iﬁformation

,-"'.I'
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For BE M
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* BIUATERAL AGREEMENT
| . ON- |
INTEROPERABILITY OF BELGIUM AND UNITED STATES
8.2 INCH TLLUNINATING AMMUNITION/WEAPON SYSTEMS

INTRODUCTION )
1. The BE and US Ammunition Interoperability teams have completed

& review of the 4.2 IT1luminating Amunition/Weapon System Interoperabil-
fty. Intaroperab;llity was evaluated on a complete round (projectile,

propelling charge, fuze, ignition cartridge) basis. System components evaluated

are as follows :

EE. -.'us

Projectile/Fuze © M335A2/MS65  M335A2/MS65
Propelling Charge M36A1 M36A1
Ignition cartridge M2A2 : M2A2

Weapon - M30 M30

The team evaluations are based on review of the foﬁowing data:
a. Safety related fir'lngé of system components
b. Technfcal Data Packages (TDP's)
¢. Acceptance testing

d. Field performance history
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FINDINGS

2. US projectile M335A2 and EE projectile M335A2 are of US fabrication
made to the same TDP and are identical and therefore interoperable.

3. The US fuze MS565 and BE fuze M565 were fabricated in the US to
the same TDP and are identical and are therefore interoperable.

k., The US propelling charge M36A1 and BE propelling charge M36A1
‘were fabricated in the US to the same TDP and are identical and are
therefore interoperable.

5. The BE ignition cartridge assy M2A2 and US ignition cartridge assy M2A2
were fabricated in the US to the same TDP and are identical.

6.< The M30 weapon is of US manufacture and therefore presents no
problems for interoperability.

?. The sustained rates of fire for 4.2 inch Illuminating ammunition
is 3 rqynds per minute. Both BEE and US use the same firing tables.

The US has fired approximately 2 million M335A2 complete rounds with no

safety related incidents.
CONCLUSIONS

9. Based on the foregoing analysis, it is concluded that.current EE
and US field stocks of 4.2 inch Illuminating complete rounds as identified
herein are interoperable and safe to fire in peacetime partnership from. the
M30 weapon with the following operational provision :
a. For BE/US interoperability firingé, the maximum rate of fire

shall be at the herein specified sustained rate of fire (paragraph 7).
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10. A éonfiguration advisory procedure will be established for -
oxchange of technical data package revisions to assure continued

intcroperabﬂity. oy Sl
1. Reporting procedures will also be established for reporting

field incident and amunition/weapon faﬂure 1nfonpatio'n.
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BILAIERAL AGKLEMENI
ON
INTEROPERABILITY OF FR AND US
155 MM HE AMMUNITION/WEAPON SYSTEMS

INTRODUCTION

1.- The FR and US Ammunition Interoperability Teams have completed a review of
the 155 mm HE Ammunition/Weapon Systems Interoperability. Interoperability
was evaluated on a complete round (projectile, prop charge, fuze, primer)
basis. System components evaluated are as follows :

R us

Projectile M107 M107

Fuze M557 M557

Prop Charge M3, M4Al M3A1, M4A2

Primer MK2A4 M82

Weapon (Cannon) F3 Am M109 (M126Al1),
(1025-14-276-3459) M109A1, A2, A3 (M185)

The team evaluations are based on review of the following data :

a)- Safety related firings of system components.
b)- Technical Data Packages (TDP's).

c)- Acceptance testing.

d)- Field performance history.

FINDINGS

2.- The US Projectile M107 and FR Projectiles M107 are made essentially to the
same US TDP's. For training purposes, FR only used rounds loaded with TNT. The
US and France both have deep cavity M107's with supplementary charge and shallow
cavity M107's. Since 1966, for training purposes, FR fired approximately
575.000 M107 Projectiles with no safety related incidents. The US has loaded
both Composition B and TNT and has fired approximately 22 million TNT loaded
projectiles with a critical failure rate of approximately one in two million.
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3.- The US Fuze M557 and the FR Fuze M557 are made essentially to the same
US TOP's. Since 1966, for training purposes, FR has field fired appro-
ximately 515.000 M557 Fuzes with no close in or inbore prematures and one
down range premature attributed to the fuze. The US has fired approximately
70 miTlion M557 Fuzes with no close in or inbore prematures and approxima-
tely 20 down range prematures attributed to the fuze.

4.- The US M3A1 Charge and the FR M3 Charge are fabricated to essentially
equivalent US technical data packages except the FR charge uses 3.0 ounces
of black powder in the igniter pad instead of CBI. The US M4A2 Charge and
the FR M4A1 Charge are similar except the FR charge uses 3.0 ounces of
black powder instead of CBI and the charge does not include a flash reducer.
The M3A1, M4A2 and the M3 and M4Al provide the same ballistics with each
country's respective weapon. The applicable firing tables for the respective
charges and weapons should be used. Since 1966, for training purposes,
approximately 285.000 FR charges have been fired with no safety related
incidents. The M4Al and M4A2 charges will be used only in zones 5, 6 and 7.

5.- FR Primer MK2A4 and US Primer M82 are manufactured in their respective
countries according to the applicable US TDP's. Since 1966, for training
purposes, FR has fired approximately 800.000 MK2A4 Primers with no safety

related incidents. The US has fired approximately 15 million M82 Primers with
no safety related incidents. '

6.- The FR F3 Am weapon and the US M109 series weapon provide comparable
projectile performance characteristics.

CONCLUSIONS
7.- Based on the foregoing analysis, it is concluded that 155 mm Ammunition, as

identified herein, are interoperable and safe to fire in peacetime partnership

firings from US M109, Al, A2 and A3 and FR F3 Am with the following operational
provisions :

3)- Each country will use its own firing tables ;
- «nterchange firings will be with TNT Toaded projectiles only.
§)- US troops will use only the M82 Primer in the M109 Series weapons and
French troops will use only the MK2A4 Primer in the F3 Am weapon.
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8.- A configuration advisory procedure to be specified between the signatories
will be established for exchange of technical data package revisions to
assure continued interoperability.

9.- Procedures will be similary established for reporting safety related incidents
regarding the 155 mm ammunition/weapon systems, as identified in the présent
agreement.

For FR o

Ammunition Interoperability Team : IPA Guerin

For US m Gg’ . KZ}ZL’/\_)

Ammunition Interoperability Team : V. Lindner

7%9{ 0, 1975
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APPENDIX D
FORMS RELATED TO INTEROPERABILITY
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GE/US BILATERAL AGREEMENT TDP AMENDMENT

Country of Origin

ITEM:

DATE::

GE/US AGREEMENT NO:

AMEND:

DATE:

DWG NO: REV:

DATE:

SPEC NO: REV:

DATE:

TDP CHANGE:

AFFECTS INTEROPERABILITY YES:

IF YES - HOM:

- DATE OF IMPLEMENTATION:
- LOT NO. OF IMPLEMENTATION:

COMMENTS OF RECIPIENT COUNTRY:

RETURN TO:

NO:

FOR COUNTRY OF ORIGIN

Figure D-1. Typical form to amend agreement.
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PRELIMINARY MALFUNCTION REPORT CALL FROM:

MIF NO.

USING UNIT

CALIBER AND MODEL OF WEAPON

MODEL NO. LOT NO.(S)
COMPL. RD.
FUZE
PROP

DESCRIPTION OF MALFUNCTION

PERSONNEL INJURIES PROPERTY DAMAGE

SUSPENSION ACTION TAKEN

NO. OF RDS OF SUSPECT LOT FIRED NO. OF RDS REMAINING ON HAND

DATE, TIME MALF OCCURRED

WEATHER CONDITIONS

AVAILABILITY OF FRAGMENTS
OTHER INFORMATION CONSIDERED PERTINENT

RECEIVED BY: Lhyles

Figure D-2. Form to report field incident.
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DEPARTMENT OF THE ARMY TECHNICAL BULLETIN

IDENTIFICATION OF, AND SPECIAL PRECAUTIONS PERTAINING TO
8-INCH FOREIGN AMMUNITION (NATO) (GE)

Headquarters, Department of the Army, Washington, DC
27 October 1978

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS
You can help improve this bulletin. If you find any mistake or if you
know of a way to improve the procedures, please let us know. Mail
your letter, DA Form 2028 (Recommended Changes to Publications
and Blank Forms), or DA Form 2028-2 located in the back of this
bulletin direct to: Commander, US Army Armament Materiel Readi-
ness Command, ATTN: DRSAR-MAS-MA, Dover, New Jersey
07801. A reply will be furnished to you.

1. Introduction. As a result of recent agree-
ments between the United States and a number of
its NATO allies it is intended to establish the
interoperability of many weapon systems and
ammunition of the various countries. The goal
is to enable the safe and effective firing of major
types of ammunition of the same size from the
same compatible size and type weapon of the
NATO armies (e.g., fire a German 8-inch pro-
jectile from a US 8-inch cannon). Interoperability
criteria are now required for many weapons and
ammunition items in current development. De-
terminations are now being made to establish
which ammunition is compatible with which
weapons. As these are completed, ammunition
items will be authorized for use in US weapons
by changes to the applicable ammunition and
weapons manuals, NATO countries will provide
similar authorization in their manuals. Only
authorized NATO ammunition will be used.
Those items covered in this technical bulletin
have been authorized. If a round or component
has not been authorized it is because (1) it has
not yet been determined to be safe to fire from a
US weapon system or (2) it has been determined
that the round or component cannot be safely
fired from the US weapon system.,

2. Scope. This bulletin covers only authorized
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GE 8-inch (203-mm) components at this time.
Authorized 8-inch (203-mm) components from
other NATO countries will be added as tests are
completed.

3. General. This bulletin contains data that
will be incorporated into the following ammu-
nition and weapons technical manuals:

a. TM 9-1300-251-20.

b. TM 9-2300-216-10.

c. TM 43-0001-28.

4. Data To Be Incorporated Into TM 9-1300-
251-20.

a. The following GE munitions are authori-
zed for use in US M110 Howitzer Weapons system:

Projectile-------- 203mm (8-inch) HE, DMI11
Charge,
Propelling ----- Green bag, DM12
Zones 1 — 95
Charge,
Propelling ----- White bag, DM22
Zones 5 — 17
Fuze ------------ Point detonating,
DM241
Flash Reducer---- DM1



TB 9-2300-303-10

Primer ------- Use only US M82 Primer. Do
not use GE primers in MI10
Weapons system.

b. The following US munitions are author-
ized for use in GE M110 Howitzer Weapon
system:

Projectile----- 8-inch (203 -mm), HE, M106
Charge,
Propelling -- Green bag, Ml
Zones 1 —5
Charge,
Propelling -- White bag, M2
Zones 5 — 17
Flash Reducer- M3
Fuze --------- Point detonating, M572
Primer------- Do not issue M82 Primer

for use in GE M110 Weapons
system

NOTE: Do not mix US and GE components —
use all US or all authorized GE components
(i. e. , projectile, propelling charge, flash
reducer and fuze).

5, Data To Be Incorporated Into TM 9-2300-
216-10. Add the following paragraph (4-1.1) to
the ammunition chapter (chapter 4) for 8-Inch
M110 Howitzer:

4-1,1, NATO Ammunition. As a result of
recent agreements between the United States and
a number of its NATO allies it is intended to es-
tablish the interoperability of many weapon sys-
tems and ammunition of the various countries.
The goal is to enable the safe and effective firing
of major types of ammunition of the same size
from the same compatible size and type weapon
of the NATO armies (e.g., fire a German 8-inch
projectile from a US 8-inch cannon). Interoper-
ability criteria are now required for many
weapons and ammunition items in current de-
velopment, Determinations are now being made
to establish which ammunition is compatible
with which weapons. As these are completed,
ammunition items will be authorized for use in
US weapons by changes to the applicable ammug
nition and weapons manuals. NATO countries
will provide similar authorization in their man-
uals. Only authorized NATO ammunition will
be used. Those items covered in this change
have been authorized. If a round or component
has not yet been authorized it is because (1) it
has not yet been determined to be safe to fire
from a US weapon system or (2) it has been
determined that the round or component cannot
be safely fired from the US weapon system.

a. The following GE munitions are authorized
for use in US M110 Howitzer Weapons system:

Projectile======-- 203-mm (8-inch) HE, DM11
Charge,
Propelling ----- Green bag, DMI2*
Zones 1 —5
Charge,
Propelling ----- White bag, DM22*x*
Zones 5 — 7
Flash Reducer---- DMl
Fuze ------ccue-- Point detonating, DM241
Primer --=------- Use only US M82 Primer.

Do not use GE primers
in M110 Weapons system.

* When Charges DM12 and DM22 are removed
from the container the igniter protector cap must
be removed prior to loading charge into howitzer
chamber,

**  When firing white bag charge DM22, use
DML Flash Reducer.

NOTE: Except as noted above, preparations for
firing GE munitions in US Weapons systems (mis-
fire procedures, precautions during firing, etc.)
are as contained in chapter 4 of this technical
manual.

b. The following US munitions are authorized
for use in GE M110 Howitzer Weapons system:

Projectile ------- 8-inch 203-mm), HE, M106
Charge,
Propelling ----- Green bag, M1
Zones 1 —5
Charge,
Propelling ----- White bag, M2
Zones 5 —
Flash Reducer---- M3
Fuze ---------cw- Point detonating, M572
Primer ---===---- Do not issue M82 Primer

for use in GE M110
Weapons system

NOTE: Except as noted above, preparations for
firing US munitions in GE Weapons systems (mis-
fire procedures, precautions during firing, etc.)
are as contained in appropriate GE weapons
technical manuals.

NOTE: Do not mix US and GE components —
use all US or all authorized GE components
(i.e., projectile, propelling charge, flash
reducer and fuze). US Firing Tables can be
used when firing GE munitions. GE Firing
Tables can be used when firing US munitions.

NOTE: Nlustrations, use, description, functioning,
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limitations, etc., for the above GE ammu- 6. Data To Be Incorporated Into TM 43-0001-28.
nition are contained in the following data The data contained on the following pages will
sheets. be incorporated into this manual as a change.

3
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PROJECTILE, 203-MM, (8-INCH) DM11

- 872MM

< 802MM -]

0890

Z-l-8v so1

SUPPLEMENTARY CHARGE
ROTATING BAND

EYEBOLT LIFTING PLUG

BIASE (CONER TNT BURSTING CHARGE AR 101771
Use: low or deep fuze cavity and is loaded with TNT.
- Deep cavity projectiles contain a supplementary

This projectile is used against personnel charge in the fuze cavity. A cardboard spacer
and materiel, producing blast and fragmentation is placed in the fuze cavity between the supple-
at the target. mentary charge and the lifting plug to limit move-

ment of the supplementary charge during ship-
Description: ping and handling. The rotating band is pro-
tected by a removable grommet. The loaded

The projectile consists of a hollow steel projectile is zoned into one of five weight zones
forging with a boattailed base, a streamlined ranging from 86. 8 to 91.6 kilograms. The
ogive, and a gilding metal rotating band. A weight zone of the projectile is indicated by the
base cover is welded to the base of the projec- number of squares and prick punch marks on
tile for added protection against the entrance the ogive of the projectile.

of hot gases from the propelling charge during
firing, The nose of the projectile is fitted with

a threaded eyebolt-lifting plug to facilitate Functioning:
handling and provide a closure for the fuze cav-
ity. The projectile is made with either a shal- The grommet and lifting plug are removed

(3]

(3-134.1)
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from the projectile and the projectile is fitted
with the authorized fuze and rammed into

the weapon chamber, Fuze arming occurs
after firing, during projectile flight downrange.
The fuze functions detonating the projectile on
impact, either superquick (SQ) or with 0.05
second delay.

Tabulated Data:

Projectile:
Type---=--ccccccca-== HE
Weight Zone Information
Loaded Without Lifting
Projectile Plug
w/o Fuze Marking
Kilograms Yellow
Zone Over Upto & Incl Squares
2  86.8 88. 1 B
3 87.9 89.3 B @™
4 89.1 90. 4 (108 G 0 R 2 [
5 90. 2 91.6 E3 I Y R R 1
6 91.4 92,17 D@3 E
Length:
W/o lifting plug ---- 802-mm (31.6 in,)
W/lifting plug ------ 872-mm (34.35 in.
max)
Diameter:
Rotating band ------ 210-mm (8.28 in.
max)
Bourrelet---------- 203-mm (7. 998 in.
max)

Steel

Olive drab w/yel-
low markings

Filler and weight --- TNT 16.5 kg (36 lbs)

Body material------
Color

Supplementary
charge ---------- TNT 0.14 kg (0.3 1lbs)
Grommet -~~=-=~--= 3 types, metal w/
wire ties, fiber-
glass or plastic
w/metal lever
(3-134.2) 6
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Weapon System Information:

*Primer

Temperature Limits:

Firing:

Upper limit --------
Storage:

Upper limit

Packing --~-~--=------

Pallet:
Weight
Dimensions
Cube

Shipping and Storage Data:

Quantity -distance class---
Storage compatibility
group------======-----
DOT shipping class
DOT designation

DODAC
Drawing number

Firing Tables (US):
FT 8-0-4--ccccceueen-

*NOTE:

Model
M110SP
M2A2 (M2A1E1),
M201
DM12, DM22
M82
DM241

520C (+125°F)

63°C (+145° F)

6 projectiles on
pallet

635 kg (1400 1b)
720 x 480 x 972 -mm
0.336 m°

(18) 1.2

M110, Cannon M2A2
(M2A1E1)
M110A1, Cannon M201

The M82 US Primer is not interchangeable
with the GE M191A1 Primer because of varia-
tions in the breech mechanism, GE weapons
must use DM191A1 Primers and US weapons
must use M82 Primers.

References:
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10 (TM 43-0001-28)

FUZE, POINT DETONATING: DM241

ORY

-MVoos s

D AZ DM 24l lLos

T
2118

L.

ZDVSTKR IDM 42 LOS r
| |

Point Detonating Fuze DM241 is intended for
use only with 175-mm and 203-mm HE pro-
jectiles at all charges, and is designed to with-
stand structurally the acceleration forces in-
volved.

Description:

Fuze DM241 consists essentially of Fuze
DM211 modified with an epoxy filler in the
ogive cavity for reinforcement. A superquick
(SQ) element in the head consists of a firing pin,
firing pin support and detonator. The body of
the fuze is epoxy filled within the thin-walled
ogive. The fuze body contains a delay plunger
assembly and a selective setting device for

129

AR 101778

superquick or delay action. The delay plunger
assembly includes a firing pin and delay element,
consisting of a primer, black powder delay charge
and a relay. The DM42 booster consists of a
brass booster body having external threads to

fit projectiles having 2-inch diameter, 12 threads
per inch cavities, and internal threads to re-
ceive fuzes having.1, 7-inch diameter, 14 threads
per inch. An aluminum booster cup containing

a tetryl booster pellet is threaded to the booster
body. The DM42 booster internal configuration
is that of an eccentric rotor containing a deto-
nator held in an unarmed (out of line) position

by centrifugal detents and a gear train mecha-
nism which provided for delayed arming of the
booster assembly until the projectile is approx-
imately 66 meters from the muzzle, depending
upon the weapon and charge being fired.

(7-170. 1)
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Functioning:

No action occurs until after the projectile
has left the muzzle of the gun, when centrifugal
force releases the flash tube interrupter, thus
opening the flash tube. At the same time, the
delay plunger is armed in preparation for im-
pact by withdrawal of the plunger pins, also by
centrifugal force. The delay mechanism of the
booster provides an arming distance of 66meters.
Upon impact, the superquick firing pin is driven
against a detonator, exploding the projectile.
Should the superquick element fail, the delay
train will still function, thus avoiding a dud.
When the fuze has been preset for delay, the
superquick element will still function but will
have no effect because the interrupter blocks
the flash tube. Projectile detonation will occur
through the delay element.

Tabulated Data:

Type------=--=-=------ PD
Weight -----------—-- 1.03 kg (2.3 1bs)
Length:
Visible ========== 100mm (3. 72 in.)
Overall------—---- 160mm (5.93 in.)

Temperature Limits:

Firing:

Upper limit ------ 52°C (+125°F)

(7-70.2) 8
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Storage:

Upper limit -------- 63°C (+145°F)

Packing

Packing Box:
Weight --—----ccmeeueo

Shipping and Storage Data:

Quantity -distance

clags ~wecmmmuce———— (04) 1.2
Storage compatibility

group ---------=---- B
DOT shipping class---- A
DOT designation -=---- DETONATING

FUZES — CLASS
A EXPLOSIVES

Explosive Components:

Limitations:
Premature functioning can occur when fuzes
are fired in heavy rainfall,

References:
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(TM 43-0001-28)

CHARGE, PROPELLING, 203-MM: DM12

533MM
I — o 1 8N
= A% Al E 2 c g2
TRBLDG DM12 | BE 1iE L 325
203mm H M2 (US) ] éi.""g ixf w8a i B @ A z ik E’E
v M47(US) T OYNE Y gl 5 E § = § a1
s AB-Hll ~ S [ = i & E -
L ll’ ”l 1L J‘l’l o | &
INCREMENT 3
INCREMENT 2 INCREMENT 4

BASE INCREMENT \
i

INCREMENT 5

IGNITER
AsSEmMBLY §

TIE

Use:

203-MM Green Bag Propelling Charge DM
12 is used for zone firing with Charges 1 to 5
in M110 Howitzer Weapons System.

Description:

The charge consists of a base section
(Charge 1) and four unequal increments @2
through 5) of propellant in green cloth bags.
The increments are assembled end to end in
sequence, and held in place by four tying straps
sewn to the base of Increment 1 and tied over
the top of Increment 5. A igniter pad contain-
ing 142 grams of black powder is sewn to the
base of Increment 1, tiach increment of the
charge and the igniter pad is identified by black

1%1

AR 101772

stencil markings.
Functioning:

The flash from the primer ignites the black
powder igniter pad, which in turn ignites the
propellant in the charge. The burning propel-
lant generates gases which force the projectile
out of the gun tube at a velocity required to
reach the target.

Tabulated Data:

Type =--====c=c-c--=-m-= Green Bag, sepa-
rate loaded propel-
ling charge

Weight ====--==-ccmmcmm- 6.1 kg (13.4 lbs)

Length -=——=--—mcmmenan- 533-mm (1.0 in.

max, )
(8-26.1)
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Diameter -------=---- 165-mm (6.50 in.)
(max.)
Color -=-----------=- Green w/black mark-
ing
Propellant:
Composition ~====-- Ml
Grain Type -------- 1 perforated
L/D=4.6
Weight ==eemmeaeaee 6.2 kg(13.6 Ibs.)
Web —----mmmmmeee .43-mm (0.017 in.)
Primer M82 ------- Used with Cannon
Weapon
M2A2 (M2A1EL), (M110);
M201 (M110A1)

Assembly Dwg. No--

Temperature Limits:

Firing:

Upper limit--=-----
Storage:

Upper limit-------=

52°C (+125°F)

83°C (+145°F)

Packing -----===-a-u-- 1 charge in metal
container; 16 con-
tainers per pallet

Container --------- MI18A2
Weight === -—-=-o=- 15.4 (34 bs.)
Dimensions ------- 214- mmsx 668-mm
Cube -==me-ema—aeo 0.029 m
(8-26.2) 10
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Pallet:

Weight —-=ccccccacaaaaa =

Dimensions ----==ccc---- 667, 5-mm x 860-mm

x 1011 -mm (max)
%x 26,4 x 39 8in, )

Cube -=--=mmmmmmmmeemeee 58 m® (20,3 t3)
Shipping and Storage Data:
Quantity-distance class ----1,1

Storage compatibility group - C
DOT shipping class ===-=---

DOT designation =-=-===--- PROPELLANT
EXPLOSIVES
SOLID CLASS B
DODAC =-=-=-mmmcmcmmceea- DGT5

References:
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(TM 43-0001-28)

CHARGE, PROPELLING, 203-MM: DM22

= 610MM
~—{Tt- < 1)
A N
1l 5 ]
=111 P35 2 g
£ ¢oc El o=
TRBLDG DM22 50 Zllizde ® ] 5 8
= B
203mm HM2US) 2] (@ )] & 3’:";» ~J zj H :
u. M47(US) LOSAB-1234 258 3| ||eng X & e # &
= LYl @ ~N @
\
) J]l J[l ll
IGNITER PAD :CHARGE 6 INCREMENT
BASE CHARGE (5)\ TIE STRAP CHARGE 7 INCREMENT
sy rraxd = R
-:::':_-1"'*.::-c::;q..".'*."‘ JTIE
it
x i L P Y e AP N W FLASH REDUCER AR 101774
Use:

203 -MM White Bag Propelling Charge DM22
is used for zone firing with Charges 5 through
7 in M110 Howitzer Weapons System.

Descrigtion:

The charge consists of a base section
(Charge 5) and two unequal increments (Charges
6 and 7) for zone firing. The increments are
assembled end to end in sequence, and held in
place by four tying straps sewn to the base of

Increment 5 and tied over the top of Increment 7.

A red cloth igniter pad containing 142 grams of
black powder is sewn to the base of Increment 5.
Each increment of the charge and the igniter pad
is identified by black stencil markings. In use

a DM1 Flash Reducer is inserted under the tie
straps at the forward end of the charge. Flash
Reducer DM1 is a separate item of issue to be
used when firing all zones of the DM22 Propel-
ling Charge. It consists of a square pad of red
cloth containing a 1 pound mixture of potassium
sulfate and black powder.

Functioning:

The flash from the primer ignites the black
powder igniter pad, which in turn ignites the
propellant in the charge. The burning propel-
lant generates gases which force the projectile
out of the gun tube at a velocity required ‘o
reach the target. The flash reducer serves to
reduce the amount of blast overpressure at the
muzzle. Although the flash reducer increases

(8-28.1)
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the quantity of smoke, it must be used in day-
light firing as well as night firing unless it is
tactically impossible.

Tabulated Data:

TYpPE =----m-mmmmmmm=- White Bag, separate
loading propelling
charge

Weighteeemecmccmmeeaa 13.6 kg 30 lbs)

Lengtheeeococmcamoee- 610-mm (24.0 in. max.)

Diameter---==-=======-= 196.8-mm (7'3/4 in.

max. )

COlOT mmmmmmmmm e e White w/black markings

Propellant:

Composition -----=-- Ml

Grain Type -------= 7 perforated cylinder

Weight ==cccccmaem 12,9 kg (28.51bs.)

Web cevmmmcccmeeem .109-mm (0. 043 in.)

Primer M82 ------- Used with Cannon
(Weapon)

M2A2 (M2A1El), (M110);
M201 (M110A1)
Assembly Drawing

) (o TP
Temperature Limits:
Firing: 0
Upper limit-------- 520C (+125°F)
Storage: " o
Upper limit-------- 63 C (145 F)
Packing--=--cmccmu--= 1 charge in metal
container; 12 metal
containers per
pallet
Container - —~-——-—--=-- M19A2
Weight - meeccaaa 23.7 kg 62 Ibs)
DimensionS---c—--- 250-mm x 744-mm
Cube-=uvcccaacm == .049 m® (1.4 cu ft)
(8-28.2) 12
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Pallet:
Weight e=cemmcmcamamaa-
Dimensions ------------ 755-mm x 744 x 1151-mm
(max) (29.7 x 29, 3
s X 453in. ) 3
------------------ . 67 L
Shipping and Storage Data: 0 28,18 8
Quantity-distance class---- 1.1
Storage compatibility group- C
DOT shipping class-------- B

DOT designation----------= PROPELLANT EX-
PLOSIVE SOLID
CLASS B

DODMC ~ === ~==m = =m <=

Packing, DM1 Flash

Reducer -=-—======"=""-

Shipping and Storage Data:

Quantity-distance class----- 7
Storage compatibility group- O
DOT shipping class -=------ A
DOT designation ~-----==--- BLACK POWDER

Limitations:

The DM22 propelling charge must be used
with a DM1 flash reducer. If flash reducers are
not available, occasional blast overpressure and
excessive flash may be experienced.

References:
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REDUCER, FLASH: DM1

FUR
203 mm H M2(US) |
UNDM47(US) |

Use:

Flash Reducer DM1 is used when firing 203 -
mm White Bag Propelling Charge DM22 (all
zones). It is not used with Green Bag Propel-
ling Charges DM12 which are flashless. The
primary purpose is the reduction in muzzle
flash to make accurate weapon location more
difficult for the enemy. It is used in both night
and daylight firings. A secondary effect is
reduction of blast pressure at the muzzle.

Description:

The flash reducer is a square light brown
cloth pad containing a 460 gram mixture of
black powder and potassium sulphate or potas-
sium nitrate, The assembly is sewn around
each edge to prevent leakage of the contents,
and through the center to increase tear resis-
tance. Thus, the appearance is of two equal
increments. The flash reducer is inserted
under the tie/straps at the forward end of the
propelling charge at time of firing.

Functioning:
The flash reducer is ignited by the burning

13
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propellant. The chemical combination of burn-
ing potassium and propellant serves to modify
the flashing of gases at the muzzle of the wea-
pon. The result is a reduction in brilliance
and of the blast overpressure at the muzzle.

Tabulated Data:

Type -=-===ccaccecaacaa- Chemical modifier

Weight--===cceccmccaaaax 460 g (1 1b)

Dimensions ==--=====c==- 172-mm x 190-mm
6.4in. x 7.1 in.)

Color ==-=-cmmmmmeeeeem Light brown w/black
markings

Filler -c---cccmccacaaa-- Potassium sulphate
and Black powder

Couagrfiiearon)________ M2ALE1 (M110)
M201 (MIL110Al)

Charges used with ------- 203 -mm Charge
Propelling: DM22

Assembly Dwg.

No, ====cccemccccccaaa-

Temperature Limits:

Firing:

Upper limit ----=----- 52°C (+ 125°F)

(8-32.1)
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Storage: 5 o Storage compatibility group- D-1
Upper limites====e-maaaea- 63 C (+145°F) DOT shipping class =====--- A
Packing-----=cccecaccacaaa-- DOT designation=---=-===--- BLACK POWDER
DODAC----=--==conccacum-
Packing Box: Limitations:
Weight ~=-=---cccccccaaa--
Dimensions==---==c-cca-=x
Cube----=-cocmcmmcccmmee
Shipping and Storage Data: References:
Quantity-distance class----=-- 1.1
(8-32.2) 14
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By Order of the Secretary of the Army:

BERNARD W. ROGERS
General, United States Army
Chief of Staff

Official:
J. C. PENNINGTON

Brigadier General, United States Army
The Adjutant General

Distribution:

To be distributed in accordance with DA Form 12-40, Organizational maintenance requirements
for Artillery Ammunition and in accordance with DA Form 12-37 Operator's Maintenance
requirements for Gun, 175-mm, M107; Howitzer, 8-Inch, ML10.

%U.S. GOVERNMENT PRINTING OFFICE: 1978--665-012/1187
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RECOMMENDED CHARGES TO EQUIPMENT TECHNICAL MANUALS
S

SJJ Ae TR

j\\lQ-J \J‘\‘]@@}J@ KITH THIS MARUAL?

[‘R”M {YOUR UNIT'S COMPLETE ADDRESS}
{ THEN. . .JOT DOKN THE Commander
J DOPE ABOUT IT ON TH!S Sta te51de Arr Depot
\; Fois, TEAR IT OUT, FOLD ATTN: S= %
IT AND DROP IT IN THE J Sua;,erzlde, \!.J. 07703
]
UAIL! BATE 10 July 107%
PUBLICATION NUMJER DATE TITLE
B O-XAXX~XXX-XX 23 Jan 7h___ |Radar set ANjrwe
BE EXACT. . .PIN=POIRT WHERE ITIS | |N THIS SPACE TELL WHAT IS WRONG NG ’9*‘
AND WHAT SHOULD BE DOME ABOUT IT:

PAGE PARA- FIGURE| TABLE

NO, GRAPH NO. NO.

2-25 {2-28 Recommend that the installation antenna alignment
procedure be changed throug é“‘i?p specify a 2° IFF
antenna lag rather than 1°.

REASON: Experience has shown thet with only a 1° 1ag,
the antenna servo sys*wc is too sensitive to wind
gusting in excess of (J*.Jknots, and has a tendency to
rapidly accelerate aM “Mcelerate as it hunts, causing
strain to the drive tr2%na. Hunting is minimized by
adjusting the lag Lo 2° without degradation of operatior

3-10 3-3 3-1 | Item 5, FunC';u% column. Change "2 dd"o "3gp."
REASON XY ustment procedure for the TRANS POWER
FAULT indicad@® calls 7Tor a 3 db (SOO watus) adjust-
ment to light the TRANS POWER FAULT indicator.

5-6 |5-8 g step £.1 to read, "Replace cover plate removed

2.1, above."
To replace the cover plate.
FO3 ,E Zone C 3. On J1-2, change "+24 VIC to "+5 vpe."
REASON: This is the output line of the 5 VDC power
supply. + 24 VDC is the input voltage.

SSG I. M, DeSpiritof

TYPED NAWLE, GRADE OR TITLE, AND TCLEPRONE NUMBER

979-1776

SIGN MERE:

c’“c"

NN

FORM
1 AUG 74

DA 20238-)
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS

S@M@quw@ W[R@N@ WITH THIS MANUAL?

THEN... JOT DOWN THE DOPE
ABOUT IT ON THIS FORM,
CUT IT OUT, FOLD IT AND
DROP IT IN THE MAIL!

FROM: (YOUR UNIT'S COMPLETE ADDRESS)

DATE

BUBLICA FIDN NUMAER DATE

TE 9-2300-303-10

1
PAGE i B AR A FIGUAE| TABLE
MW, GRAPH HD. NO.

o

BE EXACT. . .PIN-POINT WHERE IT IS | |N THIS SPACE TELL WHAT IS WRONG
AND WHAT SHOULD BE DONE ABOUT IT:

TYPED NAME, GRADE OR TITLE, AND TELEPRONE NUMBER SIGN HERE:
FOR o]
i Agc"“ 2028—2 P.S.—=IF YOUR OUTFIT WANTS TO KNOW ABOUY YOUR MANUAL '""FINO," MAKE
A CARBON COPY OF THIS AND GIVE IT TO YOUR HEAOQUARTERS.
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DEPARTMENT OF THE ARMY
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DEPARTMENT OF THE ARMY
DOD 314

OFFICIAL DUSINESS
PENALTY FOR PRIVATE USE $300

Commander

US Army Armament Materiel REadiness Command
ATTN: DRSAR-MAS-MA

Dover, NJ 07801

INIT QILLOC DNQTY LD

FOLD BACK

REVERSE OF DA FORM 2028.2 (TEST)
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APPENDIX F
TYPICAL AMMUNITION COMPONENTS
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Figure F-4. Propelling charges and projectiles for 155 mm howitzer.
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Figure F-5. Point detonating fuze M557.
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Figure F-6. Point detonating fuze M572.

150



5.96 MAX ]

BODY
PRIMER M29AI LOWERCAP  HEAD
RELAY M7 T NOSE
BOOSTER+!.
SUPPORT
CHARGE TER B 1
BOOSTERT ' e L2 AN P =18 SQ FIRING
LEAD [FiC A = N I

EHRRGES [} DETONATOR

3 A" INTERRUPTER \M?2?

SETTING PIN
DELAY ARMING TIMING DISK LEAD CHARGE

e
MECHANISM  BOOSTER 1y\nG MECHANISM

Figure F-7. Mechanical time and superquick fuze M520A1 and M520.
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APPENDIX G
TYPICAL WEAPONS
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‘Figure G-1. 175 mm gun M107.
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AATP

AMSAA

APDS-T
APDS-TP

ARRADCOM

ARRCOM
B.E.

BWB

CBI
CINCUSAREUR
COMP

DA

DARCOM

DCGMA
DOD
DS/T

FORCECOM

LIST OF ABBREVIATIONS AND ACRONYMS

Army Ammunition Interoperability Plan
Ammunition

U.S. Army Materiel Systems Analysis Activity
Armor piercing

Armor piercing discarding sabot-tracer

Armor piercing discarding sabot-target practice

U.S. Army Armament Research and Development
Command

U.S. Army Armament Materiel Readiness Command
Base ejecting

Bundesamt Wehrtechnik und Beschaffung
(Federal Office for Weapons Technology and
Procurement)

Clean burning igniter

Commander in Chief, U.S. Army Europe
Composition

Department of the Army

U.S. Army Materiel Development and Readiness
Command

Deputy Commanding General, Materiel Acquisition
Department of Defense
Discarding sabot-tracer

U.S. Army Forces Command
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HE
HEAT-T
HESH
HQ
Jcs
MAS

MK II
MOD

MPTS

NATO
PD
PRB
psi

RSI

STANAG
TB

TDP
TECOM
TNT
TP

TRADOC

High explosive

High explosive antitank-tracer
High explosive squash head
Headquarters

Joint Chiefs of Staff

Military Agency for Standardization
Mark II

Modification

Metal parts

Mechanical time

North Atlantic Treaty Organization
Point detonating

Poudreries Reunies de Belgique
Pounds per square inch

Rationalization, standardization, and
interoperability

Standardization Agreement

Technical bulletin

Technical data package

U.S. Army Test and Evaluation Command
Trinitrotoluene

Target practice

U.S. Army Training and Doctrine Command
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